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PYRIDINE DERIVATIVES 
HAVING ANTI -ULCERATIVE ACTIVITY 

TECHNIC A L FIE LD 

Novel pyridine derivatives exhibiting activity 
in tre&ting or preventing peptic ulcers^ 
pharmaceutical compositions containing them, and 

- methods of medical treatment are described, 

L 

BACKGR OUNb ARf 

Duodenal and gastric ulcers, known collectively 
as poptic ulcers, are localized erosions of tha 
mucous rmemtorane of the duodenum or stomach, 
respectively, which expose the underlying layers of 
tno gut wall^ to the acid secretions of the stomach 
and to the proteolytic enzyme pepsin* They are 
believed to be CAUfted by autolysis which is caused by 
an imbalance between offensive factors, euch as acid 
or papain, and dafenolve factors, such as resistance 
of the mucous membrane, mucilage secretion, 
bloodstream or control of the duodenum. Peptic 
ulceration ie the moot common disease of the 
gaatro-inteatinal tract and it is estimated that 
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approximately 10 to 20% of the adult male population 
win experience at some time in their lives. 

Peptic ulcers are cured or prevented by medical 
traatmont/ in principl©/ and many pharmacotharapio ef 
have been suggested, some with high degrees of 
euccesa. 

Clinically ucerul modlalitiea include 
H-^-blockerS; such as cimetidine and ranitidine, as 
anti-ulcer agents. It has been notad, more recently, 
that inhibitors of H"*"-K^-ATPase, an enzyme 
epedifically preoent in the parietal cells of the 
Btomach, can effectively inhibit the secretion of 
gastric acid in mammals, including man; therefore it 
has been expected that a new claas of anti-ulcer 
agents from this viewpoint will come into existance. 
More specif ically, a wide variety of compounds having 
a benzimidazole structure have been proposed. Among 
these compounds is Omeprazole* currently under active 
development, as the most promising compound; see u.5. 
Patent Nos. 4,337,257; 4,255,431; and 4,506,905. 
Theeo patents describe compounds with a methoxy group 




in the 4-posltlon o£ the pyridine ring. Omeprazole, 
having the formula: 




K 



itid further 2- ( 4"nicithcxyethoxypyridine-2-yl ) - 
rnet:hylBulf inyl-5-nisthyl-lK-benzimidazole In the 
working examples thereof. 

Related bflin2yimidas;ol«-typ<9 compounde having 
anti-ulcer activities are described in published 
application GB 2.134.523A. More specifically, 
compounds in which the 4-position of the pyridine 
ring is substituted with an alkoxyalkoxy group with 
each alko^y group containing 1-2 carbone arc 
described. Example 157 of this patent deacrlbea 
2- (3 ,5-d^methyl-4-methcxyetho«ypyridino•2-yl)wethylBu- 
lf inyl-S-phenyl-lH-benzimldazole. Other 
substitutions on various positions of the bensiyl and 
pyridine rings are also described. 

Biological tests reported in tables 4 and 5 of 
this published application report significfint 
biological effects on gastric acid secretion, both in 
i«oX*t«d c»ll« and in laborAtot-y animal*^ when the 
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4-po»itlon on the pyridine ring is substituted with a 
methoxy group. 

Additional benzimidazole-type compounds, in 
which the substituent at the 4-poflltion on the 
pyridine ring is a benzylcxy group, are described in 
European patent application 0,167,943. 



The present inventors have discovered a class of 
novel compounds with a more excellent anti-ulcer 
activity than Omeprarole vhich is regarded, at the 



benaimidazoLe-type compound having anti-ulcer 
activity. As a result of intensive studies, it has 
been found that compounds represented by formula (I) 
are wore potent m inhibiting gastric acid secretion 
in comparison with Omeprazole. The present invention 
has been accomplished on the basis of this finding. 

The present invention inclvides a class of 
pyridine derivatives represented by the general 
formula: 



DISCLOSURE OF THE INVgNTIQM 



present time, as the moat significant 
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wKoro R and R may bo th© sam« or difforont, Qach 
being a hydrogen atom, a low^r alkyl, lower alkoxy, 
halogenatad lower alkyl, lower alkoxycarbonyl or 
carboxyl group or a halogen atom; 
X is a group represented by the formula: 

-S- or -N- (in which etanda for a hydrogen 
r3 

atom or a lower alkyl, phenyl, benzyl or lower 
alkoxycarbonyl group); and 
A repreaenta: 

1* ft group of the formulai 

-0(CK2)p-0-R*^ 
where p is an integer of 1 to 3 and is 
hydrogen atom or a lower alkyl, aryl or aralkyl 
group, 

2* a group of the general formula: 

-0-(CH2)g-R^ 
where q is an integer of 1 to 3 and R^ is a . 
halogen atom or an alkoxycarbonyl; aryl or 
heteroaryl group, 
3. a group of the general formula: 
^0.(CH^)^^0^(CK^)^.O^R^ 
where r and 0 each independently are an integer 
of 1 to 5 and is a hydrogen atom or a lower 



# 



alkyl group, 
4, a group of the formula i 



7, 




5p a group of the formula: 
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a group of the formula: 



a group of tho gcnorftl formula f 

n t 

where t io an integer of 0 to 2 and A Is a group 
of the gen.eral formula? 




(Where B is a group represented by the formula: 
-0- or a lower alkyl. 
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alkoxycarbonylmethyX, pyridyl or furyl group or 
a group of tha gan«ral £ormulai 



Where R is an acetoxy or lower alHyl group, 

or 

9. a group of the general formula: 
9 

whdrft R ifi ft hydrogi&t^ ^tcr^ or ft low$r ftlkyl or 
aryl group; 

n is an integer of 0 to 2; m is an integer of 2 to 10, 
and 

J and K, which may be the same or different from 
each other, each etand for a hydrogen atom or a 
lower alkyl group, with the proviso that when 2 




a group of the general formulat 





is a group falling under the above category (9) 
9 

R ia a lower alkyl group and m otands for an 

integer of 3 to 10, 
and pharmaceutlcally acceptabla aalta thereof. 

The same aefinltions for R^, R^, X, J, K, Z 
and m are uaed throughout the specif ication that 
follows and in the appended claims* 

Also dieclosed are pharmaceutical compositions 
containing these compounds as the active 
Ingredient (o) and procedures for preventing or 
treating peptic ulcere in mammalSy including humans, 
using these pharmaceutical compositions • 

In the definition of. the compounds of general 

formula (I) given above, the lower alkyl group 

defined above with respect to R^, R^, R^, R^, r^, a, 
7 8 

R , R , J and K in the compound (I) of the present 
invention may be a straight-chain or branched alkyl 
groups having 1 to 6 carbon atoms. Examples include 
methyl, ethyl^ n-propyl, n-butyl, isopropyl, 
isobutyl, 1-methylpropyl, tert-butyl, n-pentyl, 
1-ethylpropyl, isoamyl and n-hexyl groups, among 
which methyl and ethyl groups are most preferred. 

The lower alkoxy group and the lower alkoxy 
moiety of the lower alkoxycarbonyl group defined 
above with respect to R*^ and may be an alkoxy 
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group derived form the above lower alkyl group • 

Methoxy and ethoxy groups are most preferred - 

The halogen atom defined above includes 

chlorine, bromine, iodin« or fluorine. 

The aryl group defined above with respect to and 
5 

R nvay be phenyl, tolyl. xylyl, naphthyl or the like 

which may be aubstltuted with a lower alkoxy or 

hydroxyl group, a halogen atom or the like* 

Examples o£ the arylalkyl defined above with 
4 

respect to R include benzyl and phenethyl groups. 
Examples of the hetoroaryl group defined abov© 

with respect to include pyridyl and furyl groups. 

In the definition of Z in general formula (1), 

groups 1, 2, 3, 4, 5 and 9 are preferred; group 9 is 

1 2 

the most preferred. As for R and R , hydrogens for 

both and then a combination of a lower alkyl, inter 

1 2 
alia methyl, for R and hydrogen for R are 

3 3 

preferred. X is preferably -NR where R ia 
hydrogen. A preferred value for n is 1. The 
preferred substituents for J and K are both hydrogen 
or whore J is lower alkyl, inter alia methyl, and K 
is hydrogen, or when J is hydrogen K is lower alkyl, 
inter alia mothyl. Thus, J or K are indopondontly 
preferably hydrogen or methyl, most preferably J is 
methyl and K is hydrogen. 
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A first preferred class of compounds falling 
within the compounds of general formula (1) are 
repreaented by th« following formulas 



r2 




(A) 



12 9 
(Where R , R , J, m and R have the same meanings as 

defined above). In formulA A, the preferred R^ and 

R cutaotituent:* are both hydrogen, or R"^ is 5-lower 

alkoxy, 5-lower alkyl or 5-halogenated lower alkyl 
2 

and R is hydrogen. The preferred aubstituent for J 
is hydrogen or methyl; the preferred value for m is 
in the range of 3 to 10, the most preferred being 3; 
and the preferred R^ substituent Is lower alkyl, 
iht^r alia methyl, or aryl. Among theae 
poeeibilitlee for the compound© of formula A the 

preferred combination is when R^ and R^ are both 

o • • 

hydrogen, J is methyl, m la 3 and R is mathyl. 

A second group of preferred compounds are 

combinationa of the above substituents where both R^ 

2 P 

and R are hydrogen, J is hydrogen/ m ie 3 and R^ is 

methyl . 

A third group of preferred compounds falling 
within formula A is when both R^ and R^ are hydrogen, 
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J iB methyl, m is 2 and ia benzyl, 

A second clags of compouncSe falling within 
general formula (I) are repreeented by the following 
formula I 



(B) 

12 4 
(where R / R , J, p, m and R have the eame meanings 

as given above). In formula (B), the preferred 

1 2 

HUbstituentB for R and R are both hydrogon; or when 

R'*' IB 5-lower alkoxy, 5-lower alkyl or 5-halogenated 

lower alkyl, R is hydrogen. The preferred value of 

m is 2 or 3; the preferred value for p le 2 or 3; and 

the preferred eubstituent for R^ ie methyl or 

benzyl. Of the abov« poaBibilitiee for formula (B), 

the most preferred combination is where R^ io 
2 

5-methyl, R ie hydrogen, J is methyl* m is 2, p is 2 
and R is methyl. 

Examples of the pharmaceutically acceptable salt 
include s&lta with inorganic acidb, ouch as 
hydrochloride, hydrobromide, sulfate and phosphatej 
those with organic acids, such as acetate, maloate, 
tartrate, methanesulfonate, benzenesulf onate, and 
tolueneeulf ohate ; and those with amino acida such as 
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arginine, aapartlc acid and gUitamic acid. 

Some of the compounds according to the present 
invention can form a salt with a metal such as Na, K, 
Ca or Mg. These metal salto ara also included among 
the pharmaceutical Xy acceptable salts of .the present 
invention. For example, compounds represented by the 
general rormula (i), wherein X is a group of -N- and 

R 

3 

R is a hydrogen atom, or compounds repreaented by 
the general formula (1), wherein Z is a group falling 
under the category 7 and B is a group of can ba 

present as a metal salt. 

Although the compounds of the present invention 
may aloo be present as a hydrate or as a 
stereoisomer, it is a matter of course that these 
hydrateo and atereoiBomara are also included in the 
ecope of the present invention. 

Now, the effect of the compounds of the present 
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invention will be described by referring to the follow- 
ing pharmacological experiments. 
Pharmacological Experiment 

Inhibition against the activity of h"''-k'^ ATPase 

(1) Preparation of h'*"-k'*' ATPase 

Prepared from the fundic glands of a fresh mucous 
membrane of a pig stomach according to a modified 
method of Saccomani et al. (see Biochem. and Biophys. 
Acta, 464 , 313 (1977) ) . 

(2) Measurement of the activity of h'^-k"*" ATPase 
The compound of the present invention was incu- 
bated at various concentration in a 40 mM Tris-HCl 
buffer solution having a pH of 7.40 together with 
h'^-k'*" ATPase and 10 yg/ml of a protein at 37^*0 for 30 
minutes, followed by the addition of 15 mM KCl. After 
10 minutes, the ATPase reaction was initiated by the 
addition of 3 mM of MgCl2 and ATP, After 10 minutes, 
the amount of the released inorganic phosphoric acid 
was determined according to the method of Yoda and 
Hokin (see Biochem. Biophys . Res. Com., _4£, 880 (1970)). 

The test compound was used as a solution in 
methanol . 

The inhibitory effect was determined by subtract- 
ing the amount of the released inorganic acid observed 
with respect to the case wherein a solution of a test 
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compound was added from that with respect to the con- 
trol wherein only a solvent was added to determine a 
difference and dividing this difference by the latter 
amount and shown by percentage. The inhibitory effect 
is shown in Table 1 in terms of IC^^. 
(3) The results are shown in Table 1. 



Table 1 



No. 


Compound 




1 


OCH2CH2OCH2-/3 

H O 


9.2X10-'. 


2 


0CH5CH,0CH,-f3 

CH30 . ' ^ 

H 0 • 


1.4X10-"' 


3 


CICH,CH,OCH,-/\ 

H 0 


1.0x10-^ 
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Table 1 (cont'd) 



No. 


Compound 


IC5q(M) 


4 


n 

u 

H 0 




1. lxl0-^• 


5 






2.4xl0-^ 


H 0 . 






6 


OCHaCHjOCHjCHsOCHa 

H 0 


5. SxlO-' 


7 


OCHsCHsOCHsCHjOCH, 

Na 0 


1.7x10-^ 
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Table 1 (cont'd) 



No. 

8 


Compound 

, ■ 0-(CH:),-OCH,-r^ 

H- 0 


IC5o(M) 

1.2X10-^ 


9 


0-(CH:) = -N;^ 

HO. 


1.3X10- = 


10 


OCHjCHjOH 

H 0 • 


1.9x10-^ 


11 


OCHjCHsOCHjCHsOCHj -/^ 

Na 0 


4.2X10-S 


12 


4 

Na 0 


2.6X10-* 



lb' 



Table 1 (cont'd) 



No. 


Compound 1 jj^j 


13 


OCH,CH,OCH,CH,OCH, -P\ 

CF, ^«'Y^ ^ 

V ^ t» i 

Na 0 




14 


0 

HO 


1.0x10-5 


15 


0 

H 0 


7. 2X10-S 


16 


H 0 


1.7xi0-« 



Table 1 (cont'd) 



No. 


Compound 




17 


CH 0 Vti 
■ H •••0 


3.5X10-S 


18 


OCHiCHjOCHjCHjOCH, 

Xa 0 • 


3.3xl0-« 


19 


OCHiCHjCHs.OCHa 

Na 0 


1.7xi0-« 


20 


0CH2CH,SCH3 

• Na 0 . 


2. 3x10-^ 
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Table 1 (cont'd) 



No. 


Compound 




21 


OCVs-CH,V 

H 0 


1.3x10-5 


22 


OCH3CH2CH2OH 

H 0 


1.9X10-5 


23 


HO 

1 


1.4x10-5 


24 


Omeprazole 


1. lxlO-5 i 



It is apparent from the results of the experi- 
ments that the compound of the present invention 
exhibits a high inhibitory effect on the activity of 
H -K ATPase and. is highly safe, so that it can 
effectively inhibit the secretion of an acid and is 



therefore effective in the therapy or prevention of 
human and animal peptic ulcer. 

Further, the compound of the present invention 
•xhibits Qxc«ll«nt recovery of th« secretion of an 

acid and therefore is superior to the one of the 
prior art in this respect. 

Chronic gastric fistula doge were used, xne 
teat compound was intraduodenally administered to 
each dog in an amount of 4 mg per kg. In 1, 24, 4S 
and 72 hours, respectively, from the time of 
administration, pentagaetrin (6 micron grams per kg) 
was injected Intramuscularly Into the dog. Gastric 
acid secretion, determined and recovery thereof, was 
determined in terms of percent of the control 
response. Results from this test are shown in Table 

From the reeults, it can be determined that 
within one hour from the intraduodenal administration 
the pentagastrin-fitlmulated gastric acid secretion 
was conspletely inhibited in both tests of compound 19 
and Omeprazole. In tho test, acid output with 
compound 19 was 61.9 percent and 121.5 percent in 
comparison with the control group after 24 and 48 
hours, respectively, on the otner hand, in the same 
test using Omeprazole, gastric acid secretion was 
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108.4 percent after 72 hours. With both compound 19 
and Omeprazole^ 46 houro and 72 hourn were required 
for thft acid secretion to recover^ respectively. 

Pharmacological Experimen t 2 - 

Inhibitory effect on ga stric ac id secretion 

Chronic gastric fistula dogs were used. Gastric 
acid aecretion of each dog was gtimulated by infusing 
100 micron grams per kg per hour of histamine. After 
one hour of histamine infusion, each of the test 
compounds was administered intraduodenally to each 
dog, and after one hour of administration, the amount 
of gastric acid eecretion of each test dog was 
determined. Results were compared with the control 
group to which no test compound had been administered 
and are expressed in terms of percent inhibition. 

the inhibitory effect exhibited by the test 
compound on tlie histamine- stimulated gastric acid 
secretion of the chronic gastric fistula dogs is 
shown in Table 2- The values of ID 50, calculated 
from the dose-inhibition curve of the test compounds, 
are 59.9 micron grams per kg for compound 19 and 
112,2 micron grams per kg for Omeprazole, 
demonstrating that compound 19 was two times more 
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potent than Omeprazole, Compound 19 Is shown In 
Tablo 1 o£ Experiment 1 and in working example 33 

Bhovm below. 





Table 


2 




% Inhibition 


of acid output 




compound 19 


omeprazo 1 e 


31.25 


34 . 4 




62 . 5 


50.1 


41.1 


125 


67. 7 


48.6 


250 


87. 4 


62. 1 


500 


100.0 


91.2 


1000 




10 0.0 



Table 3 





1 hr 


24 hr 


48 hr 


72 hr 


compound 19 


0 


61.9 






Omeprazole 


0. 3 


32 . 3 


69.1 


108.4 



The results of the three pharmacological 
©xperimentia a© reported above damonetrata that the 

compound of the invention exhibits a significant 
inhibitory effect on the activity of H"^-K"^ATPase . 

Among these compounds, compound IS of the 
invention unexpectedly has a more potent inhibitory 
activity cn gastric aoid aearation ais compared with 
Omepraaole, which Itself is highly inhibitory of 
gastric acid secretion among the compounds having a 
benzimldazole- type structure . 
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Further, it ohould be noted that the compound of 
th« present Invention unexpectedly exhibita e feater 
recovery or reeumption of gastric acid secretion than 
OmQprazolo . 

At present, this H"*"-K*ATPase-inhibiting agent Is 
believed to have a more potent inhibitory activity 
agalnot gastric acid secretion than an H^-blocker 
compound, and thus, in the future, may be the drug of 
choice for th© treatment of vtlcere. 

But, while more potent inhibitory activity 
against gastric acid secretion is desirable, too 
long-lasting inhibition of gastric acid secretion is 
not preferable for an anti-ulcer agent • For example, 
it give© rioo to the proliferation o£ 

Ent«rochromaf fin-like cells (ECL cell) and forination 

of carcinoid derived from hypergastrinemia; see 
"Digestion", vol. 35, suppl. 1, page 42 to 55 (1985); 
the increase in the gastric bacterial flora and 
endogenoue production o£ N*nitro compounds; sea 
''Brit. Med. J.", vol. 289, page 717 (1984); and 
difficulty in determining the appropriate dosage 
regimen. 

Thus, an H'**-K'*'ATPaee-inhibitory agent which 
possessae an excellent recovery o£ gastric acid 
secretion is most preferred. 

No toxicological influence has been observed for 
compound 19 (working example 33), which is a 
reproeentatlv© compound of this invention, in beagle 
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dogo to which it: was orally administered at 10 n\g/kg 
per day for one week, and in rate to which it wae 
orally adminietorod at SO mg/kg per day for one 
week. 

Thus, compound 19. as representative of this 
invention, exhibits a significant inhibitory effect 
upon the activity of H**'-K'*'ATFase coupled with the 
desirable property of excellent gantrio acid 
secretion recovery. 

Compound 19. as representative of the compounds 
of this invention, is thus considered to be effective 
in the treatment or prevention of peptic ulcers 
(stomach ulcers and duodenal ulcere) in animals, 
including humans. 

The compounds of the present invention are 
adroiniBtorod for the therapy or prevention of peptic 
ulcers either orally as powders, granules, capsules 
or syrup, or parenterally as an injection^ or as an 
external preparation or drop, or as a suppository^ 
Although the dose remarkably varies depending upon 
symptoms, age or kind of uloer(B), it may be about 
0.01 to 200 mg/kg, preferably 0.05 to 50 mg/kg, still 
preferably 0^1 to 10 mg/kg a day, and may be 
administered In a single dose or in divided doses, 
for example from 2 to 4 times a day. 

The drug may be formulated into pharani«?eutical 
presentations using conventional formulation 
procedure©. More epocif ically, a solid drug for oral 



24 



application can be prepared by mixing an active 
principU with filler and, if necessary, binder, 
disintegrating agent, lubricant, coloring agent, 
corrigent or the like and converting the obtained 

mixture Into a tablet, coated tablet, granule, powder 
or capsule. 

Examples of the filler Include lactose, corn 
starch, sucrose, glucose, sorbitol, crystalline 
cellulose and silicon dioxide, while those of the 
binder include polyvinyl alcohol, polyvinyl ether, 
ethylcellulose, methylcellulose , acacia, tragacanth, . 
gelatin, shellac, hydroxypropylcellulose , hydroxy- 
propylstarch and polyvinylpyrrolidone. Examples of 
the disintegrating agent include starch, agar, gelatin 
powder, crystalline cellulose, calcium carbonate, 
sodium hydrogencarbonate, calcium citrate, dextrin 
and pectin, while those of the lubricant include 
magnesium stearate, talc, polyethylene glycol, silica 
and hardened. vegatable oils. The coloring agent may 
be any one which is permitted to be added to drugs. 
Examples of the corrigent include cacao powder, 
mentha herb, aromatic powder, mentha oil, borneol and 
powdered cinnamon bark. Of course, these tablets and 
granules may be, if necessary, coated with sugar, 
gelatin or the like. 

The injection can be prepared by mixing an active 
principle with pH adjusting agent, buffer, stabilizer. 
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solubilizing agent or the like and treating the 
obtained mixture according to an ordinary process to 
obtain a subcutaneous, intramuscular or intravenous 
injection . 
Preparation process 

The compound of the present invention can be pre- 
pared by various processes, representative examples 
of which will now be described. 
Preparation process A 




(n) 



wherein R 



, R and X are as defined above 



J 



0-(CH,).-Z 




(m) 



wherein m, Z, 



J and K are as defined above and 



Y stands for a halogen atom or a sulfonyloxy 



group 



J 



0-(CHi)n-Z 




( D 



oxidation 



J 



0-{CH,).-Z 




( I ") 



That is, a compound represented by the general 
formula (II) is reacted with a halide or sulfonate 
represented by the general formula (III) to obtain a 
compound represented by the general formula (I') which 
is an objective compound of the present invention. 

Examples of the halogen atom defined with respect 
to y include chlorine, bromine and iodine, while 
those of the sulfonyloxy group include alkylsulf onyloxy 
groups such as methylsulf onyloxy and ethylsulf onyloxy 
groups and aromatic sulfonyloxy groups such as 
benzenesulf onyloxy and tosyloxy groups. 

The above reaction is preferably carried out in 
the presence of an acid scavenger. Examples of the 
acid scavenger include carbonates and hydrocarbonates 
of alkali metals, such as potassium carbonate, sodium 
carbonate and sodium hydrogencarbonate; alkali 
hydroxides such as sodium hydroxide and potassium 
hydroxide and organic amines such as pyridine and 
triethylamine . Examples of the solvent to be used in 
the reaction include alcohols such as methyl and ethyl 
alcohols , tetrahydrof uran , dioxane , dimethy If ormamide , 
dimethyl sulfoxide and mixtures thereof with water. 

The reaction -tempera^ture may. be from -40 ®C to the 
boiling point of the- solvent used, preferably from 
about 0 to 6 0*^0. 

The obtained compound (I') can be easily oxidized 
into its sulfinyl derivative (I") which is an objective 



compound of the present invention corresponding to a 
compound of the general formula (I) wherein n is 1, 

This oxidation can be carried out according to 
an ordinary process by the use of an oxidizing agent 
such as hydrogen peroxide, peracetic acid, m-chloro- 
perbenzoic acid, sodium hypochlorite or sodium hypo- 
bromite. The solvent to be used in the oxidation is 
generally selected from among dichloromethane , 
chloroform, benzene, toluene, methanol, ethanol and 
the like. The oxidation temperature may be from 
-70 "^C to the boiling point of the solvent used, pre- 
ferable from -60 to 25^*0. 

Furthermore, a sulfone derivative which is an 
objective compound of the present invention corre- 
sponding to a compound of the formula (I) wherein n 
is 2 can be prepared by, for example, the following 
process : 

• J 0-(CH2)«v-Z- 

oxidation 
V q • J 0-(CH=)„-Z 

R' . 0 
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wherein R , R , X, J, m and Z are as defined above. 

That is, the thio ether derivative represented 
by the general formula (I') which is an objective com- 
pound of the present invention is oxidized into its 
sulfone derivative represented by the general formula 
(I"'} which is another objective compound of the present 
invention. 

More precisely, the sulfone derivative (I"') which 
is an objective compound of the present invention can 
be prepared by dissolving the compound (I") in a 
solvent selected from among aromatic hydrocarbons 
such as benzene, toluene and xylene; halogenated 
hydrocarbons such as dichloromethane , chloroform and 
carbon tetrachloride; water; alcohols such as methanol 
and ethanol; ethyl acetate; acetone; acetic acid and 
the like to obtain a solution, adding at least twice 
by equivalent as much oxidizing agent selected from 
among hydrogen peroxide, peracetic acid, m-chloro- 
perbenzoic acid, sodium hypochlorite, sodium m- 
periodate and the like to the solution under cooling 
with ice or at a room temperature and reacting the 
compound (I') with the oxidizing agent. 

Alternatively, the sulfone derivative (I"') can 
be prepared by dissolving the sulfoxide derivative (I") 
obtained by the above process in a solvent such as 
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chloroform/ adding an oxidizing agent such as m- 
chloroperbenzoic acid to the obtained solution and 
reacting the sulfoxide derivative (I") with the 
oxidizing agent. 
Preparation process B 



J 0-(CHa).-Hal 




Z-.H ■ (V) 




J P-(CH,).-Z 



1 

j>-S-CH,-0-K (D 

,1 




* oxidation 



„ . 0 J 0-(CH,)»-Z 



!>-S-CH,-^K^ (I-) 



1 2 

wherein R , R , x," m, J, K and Z are as defined 
above and Hal stands for a halogen atom. 
That is, an objective compound represented by the 
general formula (I) can be prepared by reacting a 
halide represented by the general formula (IV) with 
an alcohol, thiol or amine represented by the general 
formula: Z-H (V) . This reaction is preferably carried 
out in the presence of an acid scavenger. Examples 
of the acid scavenger include carbonates and 
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hydrogencarbonates of alkali metals, such as potassium 
carbonate and sodium carbonate; alkali hydroxides such 
as sodium hydroxide and potassium hydroxide and tri- 
ethylamine. Examples of the solvent to be used in 
the reaction include ethers such as tetrahydrof uran 
and dioxane; ketones such as acetone and methyl ethyl 
ketone; benzene homologues such, as benzene, toluene and 
xylene; acetonitrj.le; dimethylformamide; dimethyl 
sulfoxide and hexamethylphosphoric triamide. The 
reaction may be carried out either under cooling with 
ice or at a temperature not exceeding the boiling 
point of the solvent used. 

The obtained compound (I') which is an objective 
compound of the present invention can be oxidized into 
its sulfinyl derivative represented by the general 
formula (I") in a similar manner to that described 
above in Preparation process A. 
Preparation process C 

A compound represented by the general formula (I) 

wherein X is a group represented by the formula: 
3 

-N- (wherein R is a group selected from among those 
I 3 

defined above except a hydrogen atom) can be prepared 
by the following process: 
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R 




K 



(VI) 



H 



R'Hal 




P-(CH.).-Z 



( I ^ ) 



1 



2 



wherein R , R , n, J, K, m and Z are as defined 

above; Hal stands for a halogen atom and R"^ is 

a group selected from among those defined with 
3 

respect to R of the formula (I) except a hydroge 
atom, i»e., a lower alkyl, phenyl, benzyl or 
lower alkoxycarbonyl group. 

That is, a compound represented by the general 
formula (!"" ) which is an objective compound of the 
present invention can be prepared by condensing a 
compound represented by the general formula (VI) with 
a halide represented by the general formula (VII) 
according to an ordinary process. 

This condensation is carried out in the absence 
of any solvent or in an organic solvent inert to the 



condensation selected from among benzene, ethanol, 
xylene, tetrahydrof uran , chloroform, carbon tetra- 
chloride, dimethylformamide and the like either at a 
room temperature or under cooling with ice or heating 
for several hours according to an ordinary process. 
The condensation can be expedited by the use of a de- 
hydrohalogenating agent selected from among inorganic 
salts such as sodiiam hydrogencarbonate , potassium 
carbonate, sodium carbonate and caustic soda or 
organic bases such as triethylamine , pyridine, pyrimi- 
dine and diethylaniline. 

Further, the thio ether derivative represented by 
the general formula (I""), wherein n is 0, which has 
been prepared by condensing a compound represented by 
the general formula (VI), wherein n is 0, with a 
halide (VII) can be easily oxidized into the corre- 
sponding sulfoxide (n = 1) or sulfone (n = 2) deriva- 
tive according to the same process as that described 
above . 

Process for the preparation of starting materials 

The compound represented by the general formula 
(III) to be used in the Preparation process A as a 
starting material can be prepared by, for example, the 
following process : 
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(Step 1) 



HO-CCKOn-Z (K) 



(Step 2) 



0-(CH3)n-Z 



rr 



0 



(X) 



0-(CH2)«-Z 
J. X ,K 




CH3-C-0-CH= N 



(XI) 



(Step 3) 



0-(CH2)„-Z 
J. X 




HO-CH2 N 



(XD) 
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(Step 4) 

q-(CH2).-z 




wherein m, Z, J, K and Y are as defined above, 
(Step 1) 

A 4-halogenopyridine oxide derivative (VIII) 
(for example, 4-chloro-2 , 3-dimethylpyridine 1-oxide) 
is reacted with an alcohol derivative represented by 
the general formula (IX) in the presence of a base to 
obtain an alkoxy derivative represented by the general 
formula (X) . 

Examples of the base include alkali metal hydrides 
such as sodium hydride and potassium hydride; alkali 
metals such as metallic sodium; sodium alcoholates 
such as sodium methoxide and alkali metal hydroxides 
such as sodium hydroxide and potassium hydroxide. 
This reaction is carried out either in the absence of 
any solvent or in a solvent selected from among ethers 
such as tetrahydrofuran and dioxane; ketones such as 
acetone and methyl ethyl ketone; benzene homologues 
such as benzene, toluene and xylene; acetonitrile; 
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dimethylformamide; dimethyl sulfoxide; hexamethyl- 
phosphoric triamide and the like at a temperature of 
from one under cooling with ice to the boiling point 
of the solvent used. 
(Step 2) 

The alkoxy derivative of the general formula (X) 
prepared in the Step 1 is heated in acetic anhydride 
to a temperature of about 60 to 100 ''C to obtain an 
acetoxymethylpyridine derivative represented by the 
general formula (XI). 
(Step 3) 

The acetoxymethylpyridine derivative (XI) pre- 
pared in the Step 2 is hydrolyzed into the correspond- 
ing 2-hydroxymethylpyridine derivative represetned by 
the general formula (XII) • 

This hydrolysis is generally carried out under 
alkaline conditions. 
(Step 4) 

The 2-hydroxymethylpyridine derivative (XII) pre- 
pared in the Step 3 is halogenated with, for example, 
a chlorinating agent such as thionyl chloride into a 
2-halogenomethylpyridine derivative represented by the 
general formula (III) . In this halogenation , for 
example, chloroform or dichloromethane is used as a 
solvent. Further, the 2-hydroxymethylpyridine 
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derivative (XII) is reacted with an active sulfonyl 
chloride such as methanesulf onyl chloride to obtain a 
sulfonyloxy derivative represented by the general 
formula (III) . In this reaction, for example, chloro- 
form, dichlorome thane, ether, tetrahydrof uran , pyridine 
or benzene is used as a solvent. 

Alternatively, the compound represented by the 
general formula (X) to be used in the above process 
can be prepared by the following process: 



Hal 




J 



K 



(M) 



4. 
0 



(Step 1) 



K0-(CHO«-0H (xn) 




0-(CK2)„-0H 



i 
0 



(Step 2) 



0-(CH2)„-0H 
K 



(Step 3) 



0-(CH2)«-H£l 



XT 



HaC N 



(>3I) 



(Step 4) 



H-Z (V) 



0-(CHOn-Z 



XT 



HaC N 



m) 



(Step 5) 



.CI-(CH,)«-Z 



XT 



H3C ■ N 
0 



(X) 



(Step 1) 

A compound represented by the general formula 
(VIII) , wherein Hal stands for a halogen atom such as 
chlorine atom, is condensed with a compound represented 
by the general formula (XIII) according to an ordinary 
process to obtain a compound represented by the 
general formula (XIV) • 

This condensation is preferably carried out in 
the presence of a base selected from among alkali 
metal hydrides such as sodium hydride and potassium 
hydride; alkali metals such as metallic sodium; alkali 
metal hydroxides such as sodium hydroxide and potassium 
hydroxide and the like. 

The condensation is carried out either in the 
absence of any solvent or in a solvent selected from 
among ethers such as tetrahydrof uran and dioxane; 
ketones such as acetone and methyl ethyl ketone; 
benzene homologues such as benzene, toluene and 
xylene; acetonitrile; dimethylf ormamide; dimethyl 
sulfoxide; hexamethylphosphoric triamide and the like 
at a temperature suitably selected from the range of 
one under cooling with ice to the boiling point of 
the solvent used. 
(Step 2) 

The obtained alkoxy derivative (XIV) is reduced 



into the compound (XV). Precisely, the alkoxy deri- 
vative (XIV) is hydrogenated in the presence of a 10% 
palladium/carbon catalyst in an acetic anhydride/ 
acetic acid mixture to obtain the reduction product 
(XV) . 
(Step 3) 

The obtained compound (XV) is halogenated with, 
for example, a chlorinating agent such as thionyl 
chloride to obtain a 2-halogenoethyl derivative repre- 
sented by the general formula (XVI) . In this halogena- 
tion, for example, chloroform or dichloromethane is 
used as a solvent, 

(Step 4) . 

The obtained compound (XVI) is reacted with an 
alcohol, thiol or amine represented by the general 
formula (V) to obtain a compound represented by the 
general formula (XVII) . This reaction is preferably 
carried out in the presence of an acid scavenger as in 
the reaction of the Preparation process B, 

(Step 5) 

The obtained compound (XVII) is oxidized with an 
oxidizing agent such as hydrogen peroxide, peracetic 
acid or m-chloroperbenzoic acid to obtain the corre- 
sponding N-oxide derivative. 

Alternatively, the compound represented by the 
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general formula (III) to be used in the Preparation 
process A as a starting material can be prepared by 
the following process: 



g-(CH,)«-z 



J 



HO-CH, 



(xn) 




Q-(CH.)„-Z 



J 



Hal-CHj 



(m) 



wherein Hal stands for a halogen atom and Z and 
m are as defined above, 

A compound represented by the general formula 
(XII) is halogenated with, for example, a chlorinating 
agent such as thionyl chloride at a temperature of 
C^C to a room temperature to obtain a halogenomethyl- 
pyridine derivative represented by the general formula 
(III). In this halogenation, for example, chloroform 
or dichloromethane is used as a solvent. 

The compound (IV) to be used in the Preparation 
process B as a starting material can be prepared by. 



d1 




for example, the following process: 

0-(CH3)»-0H 




(>3/) 



(Step 1) 

V 

0 
II 

• 0-(CH2)« -O-C-CH3 




CH3-C-O-CH2 N 

(Step 2) 

0-(CH2)«-0H" 




(XK) 



(Step 3) 



•12 



0-(CHO«-Hal 



Hal-CHa 



J 



N 



(XX) 



(Step 4) 




Vs-H (n) 



R 




0-(CHOm-Hal 



(IV) 



wherein Hal stands for a halogen atom and the 
others are as defined above. 
(Step 1) 

A compound represented by the general formula 
(XIV) is converted into the corresponding acetylate 
(XVIII) according to an ordinary process. For example, 
acetic anhydride or acetyl chloride is used in this 
reaction . 
(Step 2) 

The obtained acetylate is hydrolyzed in the pres- 
sence of an acid or a base to obtain the corresponding 
diol derivative (XIX) . 
(Step 3) 

The diol derivative (XIX) is halogenated with, 
for example, a chlorinating agent such as thionyl 



chloride to obtain a dihalide represented by the 
general formula (XX). In this halogenation , for 
example, chloroform or dichloromethane is used as a 
solvent. 
(Step 4) 

The obtained dih.alide (XX) is reacted with a 
compound represented by the general formula (II) to 
obtain a sulfide derivative represented by the general 
formula (IV) . 

This reaction is carried out in the presence of 
an acid scavenger selected from among carbonates and 
hydrogencarbonates of alkali metals, such as potassium 
carbonate and sodium carbonate, and alkali hydroxides 
such as sodium hydroxide and potassivim hydroxide. 
Examples of the solvent to be used in the reaction 
include alcohols such as ethanol and methanol, tetra- 
hydrofuran, dioxane, dimethy If ormamide , dimethyl sul- 
foxide and mixtures thereof with water. The reaction 
temperature may be from O^^C to the boiling point of 
the solvent used, preferably from about 4 0 to 60**C. 

Alternatively, the compound (IV) to be used in 
the Preparation process B as a starting material can 
be prepared by the following process: 




P-(CH2)«-0H 



K 



( I 



halogenation 




P-(CHOn-Hal 



N 



X 



>-S-CHs 



K 



(IV) 



wherein Hal stands for a halogen atom and the 
others are as defined above. 

That is, the compound (IV) can be obtained by 
halogenating the compound (I""') which is an objective 
compound of the present invention and prepared by the 
Preparation process A according to an ordinary process ♦ 
More precisely, a compound represented by the general 
formula (I""') is halogenated with, for example, a 
chlorinating agent such as thionyl chloride to obtain 
a halide represented by the general formula (IV) . In 
this halogenation, chloroform or dichloromethane is 
preferably used as a solvent and the reaction temper- 
ature ranges preferably from a room temperature to 
about SO^'C. 

Examples of the present invention will now be 




described, though it is needless to say that the pre- 
sent invention is not limited by them at all. 

The following Preparative Examples refer to the 
preparation of raw materials to be used in the prepara- 
tion of the objective compounds according to the 
present invention . 
Preparative Example 1 

Synthesis of 4- (2-benzyloxyethoxy ) -2 , 3-dimethylpyridine 
N-oxide 

CHa 

i 

D 

1.82 g (79.13 mmol) of Na was added to 50 ml of 
benzyloxyethanol to obtain a mixture* This mixture 
was stirred at 50^*0 for 2 hours. 5.0 g (31.76 mmol) 
of 4-chloro-2 , 3-dimethylpyridine N-oxide was added to 
the resulting mixture at a room temperature. The 
obtained mixture was stirred at 110 "^C for 1.5 hours, 
cooled to a room temperature and filtered to remove 
insoluble matter. The filtrate was adsorbed to silica 
gel with dichlorome thane ♦ The silica gel was treated 
with 5 to 30% ethyl acetate in hexane to elute benzyl- 
oxyethanol. Then, the resulting silica gel was treated 
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with 5 to 30% methanol in ethyl acetate to obtain 7.15 
g of 4- (2-ben2yloxyethoxy) -2 , 3-diinethylpyridine N- 
oxide as an oil. 

^H-NMR(CDCl3) 5 ;2.20(s,3H), 2.47(s,3H), - 
3. 8 ~4. 0(m, 2H), 4. 1-4. 25(n). 2H). 4. 6 
(s,2H). 6. 65(d, J=7. 03H2. IH), 7.33(s.5H), 
8. 12(d. J=7. 03Hz. IH) . 

Preparative Example 2 

Synthesis of 4- (2-benzyloxyethoxy) "2-hydroxymethvl"3- 
methylpyridine 




A mixture comprising 6,5 g of 4- ( 2-ben2yloxy- 
ethoxy-2 , 3-dimethylpyridine N-oxide and 56 ml of 
acetic anhydride was stirred at 80 to 90 ®C for one 
hour and distilled to remove the acetic anhydride. 
The obtained residue was made weakly basic with an 
aqueous solution of sodium carbonate and extracted 
with methyl ethyl ketone. The extract was dried over 
magnesixim sulfate and distilled to remove the methyl 
ethyl ketone. Thus, 7.0 g of 2-acetoxymethyl-4- (2- 
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benzyloxyethoxy) -3-inethylpyridine was obtained. This 
intermediate was dissolved in 90 ml of ethanol, 
followed by the addition of 1.43 g of sodium hydroxide. 
The obtained mixture was stirred at 4 0^C for one hour, 
followed by the addition of water. The mixture was 
extracted with methyl ethyl ketone. The obtained 
extract was dried over magnesium sulfate to obtain 
5.4 g of 4- (2-benzyloxyethoxy ) -2-hydroxymethyl-3- 
methylpyridine . 



H-NMR(CDCl3) 5 ;2.06(s,3H), 3.7 ~3.95([n. 
2H). 4. 0-4. 3(ni, 2H), 4. 6(s. 4H). 6. 70(d, 
J=6. 7Hz. IH). 7.33 (s. 5H). 8.27(d, J=6.7 
Hz, IH) 



Preparative Example 3 



Synthesis of 4- ( 2-benzyloxyethoxy ) -2-chlorQmethyl"3- 
methylpyridine 



CICH2 



CH 




'N 



5.3 g of 4- (2-benzyloxyethoxy) -2-hydroxymethyl- 
3-methylpyridine was dissolved in 60 ml of chloroform 
to obtain a solution. A solution of 5.8 g of thionyl 




chloride in 40 ml of chloroform was dropwise added to 
the above solution under cooling with ice. The 
obtained mixture was stirred at a room temperature for 
7 hours and distilled under a reduced pressure to 
obtain a residue. 200 ml of a 2N aqueous solution of 
sodium carbonate was added to the residue. The ob- 
tained mixture was extracted with chloroform and the 
extract was dried over magnesium sulfate and distilled 
to remove the chloroform. 6.3 g of the title compound 
was obtained. 

'H-NMR(CDC1,) 5 : 2. 27(s. 3H). 3.5~4.25(m. 
4H). 4.56(s.2H), 4.66(s.2H). 6.7(d. J= 
5. 71Hz. IH). 7. 30 (s. 5H). 8. 27 (d. J=5. 71Hz, 
IH) 

Example 1 

2-C{4- (2-Ben2yloxyethoxy) -3-methylpyridine-2-yl }methyl- 
thioll ben z imidazole 




A mixture comprising 1.0 g of 2-mercaptobenzimida- 
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zole, 2.0 g of 4- ( 2-benzyloxyethoxy ) -2-chloromethyl- 
3-inethylpyridine , 302 mg of sodium hydroxide and 40 
ml of ethanol was stirred under heating at 60 °C for 
1.5 hours and distilled under a reduced pressure to 
remove the ethanol. The obtained residue was sub- 
jected to silica gel colximn chromatography. The 
column was treated with 30 to 60% ethyl acetate in 
n-hexane to obtain 2.0 g of the title compound as a 
white crystal. 

^H-NMR(CDCl3) (5 ;2,28(s.3H). 3.8 ~3.9(fn. 

2H), 4.15 ~4. 25(m, 2H). 4, 37(s, 2H), 4.62 ^ 
(s. 2H), 6. 74(d. J=5. 71Hz. IH). 7.11 -7.65 
(tn. 9H). 8. 32(d, J=5. 71H2. IH) 

Example 2 

2-C{4- (2-Ben2yloxyethoxy) -3-methylpyridine"2-yl }methyl- 
sulf inyl II benz imidazole 



H 

0.98 g of the thio ether prepared above was 
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dissolved in 40 ml of dichloromethane to obtain a 
solution. 521 mg of m-chloroperbenzoic acid was added 
to the solution in portions at a temperature of -30 
to -40'='C, followed by the addition of 461 mg of 
triethylamine. The obtained mixture was heated to 
0*C, followed by the addition of 20 ml of a IN aqueous 
solution of sodium carbonate . The obtained mixture 
was stirred for 30 minutes and extracted with dichloro- 
methane. The extract was washed with -a saturated 
aqueous solution of common salt, dried over magnesium 
sulfate and distilled to remove the dichloromethane. 
The obtained residue was crystallized from a dichloro- 
methane/ether mixture to obtain 0.78 g of the title 
compound as a crystal. 

M*-'- (determined according to FAB mass spectrometry: 
the same applies hereinafter) : 422 

•H-NMR(CDCl3) 5 ;2.2(s.3H). 3. 65 ~3. 98 (m. 
2H). 4. 04 -4. 28 (ra, 2H). 4. 59 (s. 2H). 
4. 78(s.2K). 6. 98(d. J=4. 6Hz. IH). 7. 05- 
7.8(tn,9H), 8. 22(d. J=4. 6Hz. IH), 13.6(bs. 
IH) 

Examples 3 to 5 

The following compounds were prepared in a 
similar manner to that described in Example 1 or 2 . 
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(Example 3) 




sulf iny 13- 5-methoxy-lH-benz imidazole 



•H-NMRCCDCla) 5 : 2. 13 (s.'3H) . 3. 78(s. 3H). 
3. 62 -3. 90 ((n. 2H). 4. 1 ~4. 3 (m. 2H) , 4.5 
(s. 2H). 4. 7(s, 2H). 6. 75 ~7. 12((n. 3H). 
7.23(s. 5H). 7. 48(d. J=9H2. IH). 8. 14(d, 
J=7. 9Hz, IH). 



(Example 4 ) 

2- C{ 4 - (2-Benzyloxye-fchoxy ) -3-methylpyridine-2-yl.}methyl- 
sulf inyl3-5-trif luoromethyl-lH-benzimidazole 



H 0 

'H-NMR(CDCl3) 5 ; 2. 18(s. 3H). 3.7 -3.92 
(ni. 2H). 4. 1~4. 34(tn, 2H). 4. 58(s. 2H). 
4. 78(s. 2H). 6. 94(d, J=5. 71Hz. IH). 7.32 




N i 
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(s,5H). 7. 59(d. J=8. 79Hz. IH). 7. 83(d, 
J=8. 79H2. IH), 7. 99(s. IH), 8. 17(d. J= 
5. 71H2. IH) 

(Example 5) 

2-[{4- (2- (2-Methoxyethoxy) ) ethoxy-3-inethylpyridine- 
2-yl}methylsulf inyl3-5-trif luoromethyl-lH-benzimidazole 

OCH2CH2OCH2CH2OCH3 




H 0 



'H-NMRCCDCla) <? ;2.19(s.3H). 3.38(s,3H). 
3. 4-4. 3(m. 8H) . 4. 78 (ABq. J=13. 6Hz. A v 
=12.5H2, 2K). 6. 72(d. J=5. 62Kz. IK). 7.49 
(d. J=9Hz. IH). 7. 64(d. J=9Hz. IH). 8.02 
(bs. IH). 8. 26(d, J=5. 62Hz. IH) 

Example 6 

Sodium salt of 2-i:{4" (2- (2-methoxyethoxy) ) ethoxy 3- 
methylpvridi-ne-2-yl }methylsulf inylJ -iH-benzimidazole 
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OCH2CH20CH2CH2QCH3 




Na 0 

0.45 g of 2 C{4- (2- {2-methoxyethoxy) ) ethoxy-3- 
inethylpyridine-2-yl }methylthioIlben2imida2ole was dis- 
solved in 40 ml of dichloromethane to obtain a solu- 
tion. 0.22 g of m-chloroperbenzoic acid was added to 
this solution in portions at -40*^C, followed by the 
addition of 0.16 g of triethylamine . The obtained 
mixture was heated to O^'C, followed by the addition 
of 20 ml of a IN aqueous solution of sodium hydrogen- 
carbonate. The obtained mixture was stirred for 30 
minutes and extracted with dichloromethane. The 
extract was dried over magnesium sulfate and distilled 
to remove the dichloromethane. 12.1 ml of a 0 . IN 
aqueous solution of sodium hydroxide was added to the 
obtained residue. The obtained mixture was stirred 
at a room temperature for one hour, followed by the 
addition of absolute ethanol. The obtained mixture 
was evaporated under a reduced pressure to dryness. 
The obtained residue was crystallized from an ethanol/ 
ether mixture to obtain 0.4 2 g of the title sodium 
salt. 
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H-NMR(DMSO-ds) 5 ; 2. 16 (s. 3H)'. 3.25(s,3H). 
3.3 ~3.9(m. 6H). 4. 0 ~4. 14 (m. 2H) , 4.55 
(ABq. J=13. 18Hz, A v=l3. 55Hz. 2H), 6. 8~ 
6. 9(ni. 3H). 7. 4-7. 5(dd. J=6. 15Hz. 3. 08Hz. 
2H), 8. 28 (d, J=5. 27Hz. IH) 



Examples 7 to 10 

The following compounds were prepared in a similar 
manner to that described in Example 6. 
(Example 7) 

Sodium salt of 5-methoxy-2- C {4- (2- (2-methoxyethoxy ) ) - 
ethoxy-3-methylpyridine-2-yl }methylsulf inyl3-lH- 
benz imidazole 



OCHsCHaOCHaCHaOCHa 




Na 0 



H-NMRCCDaOD) <5 ;2. 14(s. 3H), 3. 34(s. 3H), 
3.6(m. 4H). 3. 84(s. 5H). 4. 18((n. 2H). 
6.76(dd.J=9.36Hz. 2.52Hz. IH). 6. 9 (d, J= 



5.76Hz. IH). 7. 14(d. J=2. 52Hz, IH). 7.5 



(d. J=9. 36Hz. IH). 8. 26 (d. J=5. 76Hz. IH) 
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(Example 8) 

Sodium salt of 2-C{4- (2- (2-benzvloxyethoxy) ) ethoxv-3- 
methylpyridine-2-yl}methylsulfinylJ-lH-ben2imida2ole 

OCH2CH2OCH2CH2OCH2 
CH3. L w 




Na- 0 ^ 
'H-NMR(DMS0-d6) 5 ; 2. 16(s. 3H). 3.4-3.9 
(tn. 6H). 3. 96~4. 28(tD. 2H), 4. 49(s. 2H). 
4. 6(ABq. J=12. 6Hz. A v=12. 85Hz. 2H). 
6.8 ~7. 2(01, 3H>. 7. 29(s. 5H), 7.'5(dd. 
J=6. 16Hz. 3. 08Hz, 2H). 8. 25 (d. J=5. 71Hz. 
IH) 

(Example 9) 

Sodium salt of 2- [ { 4- (2- (2-benzyloxyethoxy) ) ethoxy-3- 
methylpyridine-2-yl}methylsulfinyl]-5-methoxybenz imidazole 



OCH2CH2OCH2CH2OCH, 





CHaO 

N I 
Na 0 
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•H-NMRCDMSO-ds) 8 ; 2. 16(s. 3H). 3. 63(in, 
4H). 3. 74(s. 3H). 3.85(m. 2H). 4. ISdn. 
2H). 4.49(s.2H). 4. 55 (ABq. J=13. 18Hz. 
-A v=13. 55Hz, 2H). 6. 6(dd. J=9. 35Hz, 3. 20 
Hz. IH). 7. 03(d. J=2. 63Hz. IH). 6. 89(d. 
J=5. 72Hz, IH). 8. 26(d, J=5. 72Hz. IH) 



inethylpyridiiie!-2-yl}methylsulf inyl]-5-trif luoromethyl- 
benz imidazole 



»H-NMR(DMS0-d6) 5 ;2.16(s.3H), 3.62(tn.4H). 

3. 79((n. 2H). 4. 19([n. 2H). 4. 48(s.2H). 

4. 57(ABq. J = 13. 18Hz, A v=12. 29Hz. 2H). 
6. 93(d. J=5. 71Hz. IH). 7. 16(dd. J=8. 35Hz, 

' 1. 75Hz. IH). 7.29(s. 5H). 7, 62 (d, J=8. 35 
Hz.lH), 7.83(s.lH). 8. 28 (d. J=5. 7 1 Hz. 
IH) 



(Example 10) 





Na 0 
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Preparative Example 4 

4- (2--Hydroxyethoxy) -2 , 3-dimethylpyridine N-oxide 



4.60 g (0.2 mol) of metallic sodium was dissolved 
in 80 ml of ethylene glycol under cooling with ice to 
obtain a solution. This solution was stirred in a 
nitrogen atmosphere at 100 for one hour, followed 
by the addition of 15.76 g (0,1 mol) of 4-chloro-2 , 3- 
dimethylpyridine N-oxide at a room temperature. The 
obtained mixture was stirred at 120^*0 for 2 hours. 
After the completion of the reaction, the reaction 
mixture was distilled to dryness to remove the 
ethylene glycol. The obtained residue was purified 
by silica gel column chromatography (solvent: chloro- 
form/methanol = 19 : 1) to obtain 13.28 g of 4-(2- 
hydroxyethoxy ) -2 , 3-dimethylpyridine N-oxide as a white 
crystal . 



OCH2CH2OH 




i 



H-NMRCCDaOD) d ; 



2. 29(s, 3H). 2. 55(s. 3H), 3.93(t,2H), 4.20 
(t,2H). 7.04(d.H). 8.18(d.H) 
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Preparative Example 5 



4- (2-Chloroethoxy) -2 , 3-dimethylpyridine N-oxide 



OCH2CH2CI 



CH3 



CH3 



N • 



• 0 



1.0 ml of thionyl chloride was gradually added 
to a solution of 0,92 g (5 mmol) of 4- (2-hydroxy- 
ethoxy) -2 , 3-dimethylpyridine N-oxide in 10 ml of 
chloroform under . cooling with ice. The obtained mix- 
ture was heated under reflux for 2 hours, cooled by 
allowing to stand, neutralized with a saturated 
aqueous solution of sodixim hydrogencarbonate and ex- 
tracted with 100 ml of methyl ethyl ketone twice. 
The extract was dried over magnesium sulfate and 
filtered. The filtrate was concentrated and purified 
by silica gel column chromatography (solvnet: chloro- 
form/methanol = 19 : 1) to obtain 0.56 g of 4- (2- 
chloroethoxy) -2 , 3-dimethylpyridine N-oxide as a 
colorless crystal . 



^H-NMR(CDCl3) S ; 
2.24(s.3H). 2.54(s.3H), 3.86(t.2H), 4.28 
(t,2H), 6. 62(d. H), 8. 17(d, H) 
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Preparative Example 6 

2 , 3-Dimethyl-4- (2-succinimidoethoxy) pyridine N-oxide 




A mixture comprising 0.40 g (2 mmol) of 4-(2- 
chloroethoxy) -2 , 3-dimethylpyridine N-oxide, 0.30 g 
(3 mmol) of succinimide, 0.48 g (3.5 mmol) of potassium 
carbonate and 30 ml of methyl ethyl ketone was heated 
under reflux for 2 hours, cooled by allowing to stand 
and filtered. The filtrate was evaporated to dryness 
to remove the methyl ethyl ketone . The obtained 
residue was purified by silica gel column chromato- 
graphy (solvent: CHCl^/MeOH = 19 : 1) to obtain 0.12 
g of 2 , 3 -dime thy 1-4- (2-succinimidoethoxy) pyridine 
N-oxide as a white crystal. 

'H-NMR(CDCl3) 5 ; 
2.12(s,3H), 2,49(s,3H). 2,73(s.4H). 3.80 
~4. 25(tn, 4H). 6. 51(d. H). 8. 03(d. H) 
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Preparative Example 7 

2-Chloromethyl"3-jnethyl"4- (2-succinimidoethoxy) pyridine 




0,12 g of 2 ,3-dimethyl-4- (2"SUccinimidoethoxy) - 
pyridine N-oxide was dissolved in 5 ml of acetic 
anhydride to obtain a solution. This solution was 
stirred at lOO^'C for 0.5 hour and cooled, followed by 
the addition of 30 ml of ethanol. The obtained mixture 
was stirred at a room temperature for 0.5 hour and 
distilled to remove the solvent. Thus, 0.14 g of 
crude 2-acetoxymethyl-3-methyl-4- (2-succinimidoethoxy) - 
pyridine was obtained as an oil, 

^H-NMR(CDCl3) d ; 
2.10(s.3H). 2.14(s,3H). 2.72(s,4H). 3.72 
~4.24(fn. 4H), 5. 15(s, 2H), 6, 61(d. H), 8.24 
(d, H) 

This acetoxymethyl derivative was dissolved as 
such in 5 ml of 1 N HCl to obtain a solution. This 
solution was stirred at 100 ""C for 0.5 hour, cooled, 
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neutralized with a saturated aqueous solution of 
sodium hydrogencarbonate and extracted with 100 ml of 
chloroform twice. The obtained extract was dried 
over magnesium sulfate and filtered. The filtrate 
was concentrated to obtain 0.12 g of crude 2-hydroxy- 
methyl-3"methyl-4- (2-succinimidoethoxy) pyridine as a 
colorless crystal . 

^H-NMR(CDC1,) 6 ; 
L93(s,3H), 2.68(s,4H), 3. 80 ~4. 22 (m, 4H) , 
156(s.2H), 6, 59(d, H). 8. 21(d, H) 

This crude hydroxymethyl derivative was dissolved 
as such in 5 ml of chloroform to obtain a solution. 
0.11 g of thionyl chloride was dropwise added €o this 
solution under cooling with ice. The obtained mixture 
was heated under reflux for 0.5 hour, cooled, netural- 
ized with a saturated aqueous solution of sodium 
hydrogencarbonate and extracted with 100 ml of chloro- 
form twice. The obtained extract was dried over 
magnesium sulfate and filtered. The filtrate was con- 
centrated and dried in a vacuum to obtain 0.07 g of 
2-chloromethyl-3-methyl-4- (2-succinimidoethoxy) pyridine 
as a white semicrystal. 
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>H-NMR(CDCl3) S ; 
2. 15(s. 3H). 2.68(s. 4H). 3. 80 ~4. 20 (m. 4H) . 
4. 60(s, 2H). 6.61(d. H). 8. 22 (d. H) 

Example 11 

2" C{ 3-Methyl-4- (2-succ.inimidoethoxy ) pyridine- 2 -yl } - 
methylthioD-lH-benz imidazole 




H 

A mixture comprising 0.0 3 g (0.18 mmol) of 2- 
mercapto-lH-benzimidazole , 0.06 g (0.21 mmol) of 
2-chloromethyl"-3-methyl-4- (2-succinimidoethoxy ) - 
pyridine, 0.03 g (0.21 xnmol) of potassium carbonate 
and 10 ml of methyl ethyl ketone was heated under 
reflux in a nitrogen atmosphere for 3 hours, cooled 
and filtered. The filtrate was concentrated and 
dried in a vacuum, followed by the addition of water. 
The obtained mixture was extracted with 50 ml of 
chloroform thrice. The extract was dried over magne- 
sium sulfate and filtered. The filtrate was 
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concentrated and purified by silica gel column chromato- 
graphy to obtain 0.08 g of 2- C { 3-methyl-4- (2-succin- 
imidoethoxy)pyridine-2-yl}methylthioD-lH-ben2 imidazole 
as a white crystal. 

»H-NMR(CDCl3) 8 

2.09(s.3H). 2.63(s.4H). 3. 72 ~4. 16 (oi. 4H) . 

4. 27(s.2H). 6.53(d.K). 6. 90, ~7. 50 (tn. 4H) . 
8.18(d.H) 

Example 12 

2" C{ 3"Methyl-4" (2-succinimidoethoxy )pyridlne-2"yl}methyl■ 
sulf inylJ-lH-benzimidazole 




0.18 g of 95% m-chloroperbenzoic acid was gradu- 
ally added to a solution of 0.40 g (1 mmol) of 
2- C{ 3-methyl-4- (2-succinimidoethoxy )pyridine-2- }y 1- 
methylthioD-lH-benzimidazole in 20 ml of dichloro- 
methane at -60**C to obtain a mixture. This mixture 
was stirred for 0.5 hour, followed by the addition of 



- 64 - 




0.15 g of triethylamine. The obtained mixture was 
heated to -ICC, followed by the addition of 30 ml 
of a saturated aqueous solution of sodium hydrogen- 
carbonate. The obtained mixture was stirred for 0.5 
hour and extracted with 50 ml of dichlorpmethane twice. 
The extract was dried over magnesium sulfate and 
filtered. The filtrate was concentrated and dried in 
a vacuum to obtain a crude product. This crude pro- 
duct was crystallized from dichloromethane/diethyl 
ether to obtain 0,36 g of 2- 1:{ 3-methyl-4- (2-succin- 
imidoethoxy )pyridine-2-yl}methylsuf iny ID -IH-benz imidazole 
as a white crystal. 

^H-NMR(CDCl3) S 

- 2. 12(s, 3H), 2:73(s, 4H) . ,3.. 83 ~4. 29(fn. 4H), 
4. 56 -4. 92 (ni. 2H). 6. 65(d, H). 7.17 -7.72 
(cn. 4H), 8. 25 (d, H) 

Example 13 

5-Methoxy-2- C{ 3-methyl-4- (2-succinimidoethoxy ) pyridine- 
2-yl }methylthio]-lH-benz imidazole 
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CHaO 



CH; 



O-CCHO 2 -N 





The title compound was prepared in a similar 
manner to that described in Example 11. 

'H-NMR(CDCl3) S ; 
2.20(s.3H). 2.74(s,4H). 3.84(s.3H). 3.88 
~4. 38(10. 4H). 4. 35(s, 2H). 6. 71(d, H). 6.80 
~7. 48(in. 3H). 8. 35 (d. H) ' 

Example 14 

2- C{ 3-Methyl-4- (2-succinimidoethoxy ) pyridine-2-yl }■ 
methylthio3-5-trifluoromethyl-lH-benz imidazole 



FaC 



0 



CH: 



0-(CH2)2 - 






The title compound was prepared in a similar 
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manner to that described in Example 11. 

'H-NMRCCDCla) S ; 
2.22(s.3H), 2.75(s.4H). 3. 88 ~4. 08 (ni. 2H) . 
4. 08~4. 28(cn. 2H), 4. 45(s. 2H). 6.73,(d. H), 
7. 32~7. 86(01. 3H). 8. 32(d. H) 

Example 15 

5-Methoxy-2- C { 3-methyl-4 - ( 2-succinimidoethoxy ) pyridine- 
2-yl }methylsulf inylJ-lH-benzimidazole 

0-(CH2)2 

CH30 r\\ 

H 0 

The title compound was prepared in a similar 
manner to that described in Example 12. 

'H-NMRCCDCU) d ; 
2. 13(s. 3H). 2.74(s. 4H). 3. 88(s.3H). 3.60 
~4. 30 (tn. 4H) . 4. 50 ~4. 90 (tn. 2H) . 6. 65 (d. H) , 
6. 80~7. 68 (n!. 3H), 8.25(d. H) 

Example 16 

2-C{3-Methyl-4- (2-succinimidoethoxy) pyridine-2-yl }- 
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methylsulf iny 13- lH-5-trif luorome thy Ibenz imidazole 



0 

0-(CH2) 2 -N 



>-S-CH2 N 
N i 
H 0 



The title compound was prepared in a similar 
manner to that described in Example 12. 

'H-NMRCCDCla) S ] 

2.23(s.3H). 2.75(s.4H), 3. 80 ~4. 45 (tn. 4H) . 
:4. 67 (n). 2H). 6.74(d. H). 7.30 ~8. 00 (ni. 3H) . 
8. 37(d. H) 

Preparative Example 8 

2 , 3 -Dimethyl- 4- (2-pyridylmethoxyethoxy) pyridine N-oxide 



O-CCfls) 2-OCH2 -f^ 




0.39 g of 60% sodium hydride was added to a sus- 
pension of 1.20 g (6.5 itunol) of 4- (2-hydroxyethoxy ) - 



- 68 - 




2,3-dimethylpyridine N-oxide in 40 ml of tetrahydro- 
furan under cooling with ice in a nitrogen atmosphere 
to obtain a mixture. This mixture was stirred for 
0.5 hour, followed by the addition of 0.83 g (6.5 
mmol) of 2-chloromethylpyridine. The obtained mixture 
was heated under reflux for 8 hours, cooled and 
filtered. The filtrate was concentrated and purified 
by silica gel column chromatography (solvent: ethyl 
acetate/n-hexane = 4 : 1 CHCl^/MeOH = 19 : 1) to 
obtain 0.61 g of 2 , 3-dimethyl-4- (2-pyridylmethoxy- 
ethoxy ) pyridine N-oxide. 

^H-iNMRCCDCU) S ; 
2.20-(s,3H), 2.50(s,3H). 3. 80 ~4. 04 (m. 2H) , 
4. 04-4. 28 (m, 2H). 4.70(s. 2H), 6.60(d,H). 
7. 00 -7. 74 (ni. 3H). 8. 04(d. H). 8. 45(d. H) 

Preparative Example 9 

2-Hydroxymethyl--3-methyl-4- (2-pyridylmethoxyethoxy ) - 
pyridine 




A mixture comprising 0.60 g of 2 , 3-dimethyl-4- 
(2-pyridylmethoxyethoxy) pyridine N-oxide and acetic 
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anhydride was stirred at 100 "^C for 0.5 hour and cooled, 
followed by the addition of 4 0 ml of ethanol. The 
obtained mixture was stirred at a room temperature for 
0.5 hour and distilled to remove the solvent. The 
residue was dried in a vacuum to obtain 0.47 g of 
crude 2-acetoxymethy l-3-methyl-4- (2-pyridylmethoxy- 
ethoxy) pyridine as an oil. 

This crude intermediate was dissolved as such 
in IN HCl to obtain a solution. This solution was 
stirred at 100 for one hour, cooled, neutralized 
with a saturated aqueous solution of sodium hydrogen- 
carbonate and extracted with 50 ml of dichloromethane 
twice. The extract was dried over magnesium sulfate 
and filtered. The filtrate was concentrated and 
purified by silica gel column chromatography (solvent: 
ehtyl acetate) to obtain 0.40 g of 2-hydroxymethyl-3- 
methyl-4- (2-pyridylmethoxyethoxy) pyridine as a colorless 
semicrystal • 

Example 17 ; 

2- [ { 3-Methyl"4- (2-pyridylmethoxyethoxy) pyridine-2- 
yl}methylthio] -iH-benzimidazole 




0-(CH2) 2-O-CH2 



CH3 



H 




0.71 g (6 mmol) of thionyl chloride was added to 
a solution of 0.4 0 g (1.5 mmol) of 2-hhdroxymethyl- 
3-methyl-4- (2-pyridylmethoxyethoxy) pyridine .in 10 ml 
of chloroform under cooling with ice to obtain a 
mixture. This mixture was stirred at O^^C for 2 hours. 
After the completion of the reaction, the mixture was 
neutralized with a saturated aqueous solution of sodium 
hydrogencarbonate and extracted with 50 ml of chloro- 
form four times. The extract was dried over magnesium 
sulfate and filtered. The obtained filtrate was con- 
centrated and dried in a vacuum to obtain 0.42 g of 
crude 2-chloromethyl-3-methyl-4- (2-pyridylmethoxy- 
ethoxy ) pyridine as a semicrystal. 

A mixture comprising 0.40 g of this crude inter- 
mediate, 0.18 g of 2-mercapto-lH-ben2imidazole , 0.19 
g of potassium carbonate and 30 ml of methyl ethyl 
ketone was heated under reflux in a nitrogen atmosphere 
for 2 hours, cooled and filtered. The filtrate was 
concentrated and purified. by silica gel column chromato- 
graphy (solvent: ethyl acetate/n-hexane) to obtain 
0.38 g of 2- [:{3-methyl-4- (2-pyridylmethoxyethoxy ) - 
pyridine-2-yl }methylthioD-lH-ben2imidazole as a color- 
less oil. 
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•H-NMRCCDCU) <5 : " ' . 

2.26(s.3H). 3. 80~4. 04(rn. 2H). 4.10-4.28 
(tn. 2H). "4. 35(3, 2H). 4. 70(s.2H), 6.70(d.H). 
6.94~7.20(ra. 7H). 8. 25(d. H). 8.45(d. H) 



Example 18 

2" C{3-Methyl-4- (2-pyridylinethoxyethoxy )pyridihe-2-yl }- 
methylfulf iny 13- IH-benz imidazole 



0.16 g of m-chloroperbenzoic acid was added to a 
solution of 0.38 g of 2- C{ 3-methyl-4" (2-pyridylmethoxy- 
ethoxy )pyridine"2-yl }methylthio3-lH-benzimida2ole in 
20 ml of dichloromethane at -60 ®C in a nitrogen atmos- 
phere to obtain a mixture. This mixture was stirred 
for 0.5 hour. After the completion of the reaction, 
0.16 g of triethylamine was added to the reaction 
mixture. The obtained mixture was heated to -10*^C, 
followed by the addition of 30 ml of a saturated 
aqueous solution of sodium hydrogencarbonate . The 
obtained mixture was stirred at a room temperature for 




0-(CH2) 2-DCH2 
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0.5 hour and extracted with 50 ml of dichloromethane 
thrice. The extract was dried over magnesium sulfate 
and filtered. The filtrate was concentrated and 
dried in a vacuum to obtain a crude product. This 
crude product was crystallized from dichloromethane/ 
diethyl ether to obtain 0.31 g of 2- C { 3-methyl-4- (2- 

pyridylmethoxyethoxy)pyridine-2-yl}methylsulfinylD-lH- 
benzimidazole as a white crystal. 



^H-NMR(CDCl3) S ; 
2. 17(s,3H), 3. 83 -4. 06 (ni, 2H), 4.06-4.34 
(tn. 2H), 4. 72(s, 2H), '4. 64~4. 84([n. 2H), 
6.70(d.H), 7.04 ~7.80(m, 7H). 8.27(d,H), 
8.55(d. H) 



Preparative Example 10 

2 , 3-Dimethyl-4" C2- (2-pyrrolidone) ethoxyHpyridine 
N-oxide 



0.4 2 g of sodium hydride was added to 30 cc of 
N,N-dimethylformamide at a room temperature to obtain 




i 

0 
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a mxiture. This mixture was cooled to O^^C, followed 
by the addition of 0.74 g of 2-pyrrolidone . The 
obtained mixture was stirred at 80 °C for 1.5 hours 
and cooled to a room temperature, followed by the 
addition of 1.17 g of 4- (2-chloroethoxy ) -2 , 3-dimethyl- 
pyridine.N-oxide . The obtained mixture was stirred at 
60 to 80 °C for 5 hours and cooled, followed by the 
addition of 20 cc of a saturated aqueous solution of 
sodium hydrogencarbonate . The obtained mixture was 
extracted with chloroform. The extract was dried 
over magnesium sulfate and filtered. The filtrate 
was concentrated to obtain a crude product. This 
crude product was purified by silica gel column chro- 
matography to obtain 4 30 mg of 2 , 3-dimethyl-4- C2- (2- 
pyrrolidone)ethoxyDpyridine N-oxide as a yellow crystal. 

^H-NMRCCDCla) 3 ; 

2. 2(s, 3H), 2. 54(s. 3H). 1, 9~2. 5(fn. 4H), 

3. 57(t. J=7Hz. 2H), 3. 73 (t, J=6H2, 2H) . 4. 16 
(t, J=6Hz. 2H), 6. 65(d, J=7Hz, IH). 8. 15(d. J 
=7H2, IH) 

Preparative Example 11 

2"Chloromethyl-3-methyl"4- L2- (2-pyrrolidone) ethoxyJ- 
pyridine 
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10 cc of acetic anhydride was added to 0,65 g 
of 2 , 3-dimethyl-4- C2- (2-pyrrolidone) ethoxyDpyridine 
N-oxide at a room temperature to obtain a mixture. 
This mixture was stirred at 90 ''C for 2 hours, followed 
by the addition of ethanol. The obtained mixture was 
distilled under a reduced pressure to obtain 0.79 g 
of crude 2-acetoxymethyl-3-methyl-4- C2- (2-pyrrolidone) - 
ethoxyDpyridine . 

20 cc of IN HCl was added to this crude inter- 
mediate to obtain a mixture. This mixture was stirred 
at 100 for 2 hours, cooled, neutralized with a 
saturated aqueous solution of sodium hydrogencarbonate 
and extracted with chloroform. The extract was dried 
over magnesium sulfate and filtered. The filtrate was 
distilled under a reduced pressure to obtain 510 mg 
of crude 2-hydroxymethyl-3-methyl-4- [12- (2-pyrrolidone)- 
ethoxyUpyridine as an ocherous crystal. 

>H-NMR(CDCl3) 5 ; 

2.04(s.3H), 1.9 ~2.6(fn.4H). 3.58(t,J=7 
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Hz, 2H), 3. 73(t. J=6Hz. 2H). 4. 2 (t, J=6Hz, 2H) , 
4. 65(s. 2H), 6. 7(d, J=7HZ. IH). 8. 3.(d. J=7Hz. 
IH) 

500 mg of this crude intermediate was dissolved 
in 10 ml of dichloromethane to obtain a solution. 
1.19 g of thionyl chloride was dropwise added to this 
solution at -20'='C. The obtained mixture was stirred 
at a room temperature for 30 minutes, neutralized 
with a saturated aqueous solution of sodium hydrogen- 
carbonate and extracted with chloroform. The extract 
was dried over magnesium sulfate and filtered. The 
filtrate was distilled under a reduced pressure to 
obtain 0.57 mg of crude 2-chloromethyl-3-methyl-4- 
C2- (2-pyrrolidone) ethoxyDpyridine as an oil. 

^H-NMRCCDCU) d ; 

• 2.25(s, 3H). L8 ~2, 5(m, 4H), 3. 54(t,J=7 
Hz, 2H). 3. 68(t. J=6Hz, 2H). 4. 1 (t, J=6Hz. 2H) . 
6. 62(d, J=6Hz, IH). 8. 22(d, J=6Hz. IH) 

Example 19 

2-C3"Methyl-4-{2- (2-pyrrolidone) ethoxy }pyridine"2-yl]- 
methylthiO"lH-ben2imida2ole 
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H 

20 cc of methyl ethyl ketone was added to a mix- 
ture comprising 0.55 g of 2-chloromethyl-3-methyl"4- 
C2- (2-pyrrolidone) ethoxyDpyridine , 0.3 g of 2- 
mercapto-lH-benzimidazole and 0.33 g of potassium 
carbonate to obtain a mixture. This mixture was 
heated under reflux for 2 hours and filtered. The 
filtrate was concentrated to obtain a crude product. 
This crude product was purified by silica gel column 
chromatography to obtain 0.27 g of the title compound 
as a pale yellow crystal. 

^H-NMR(CDCl3) S ; 
2,26(s.3H), 1. 8 ~2. 5(fn, 4H)/ 3. 57(t. J=7 
Hz, 2H), 3. 7(t, J=6Hz. 2H). 4. 13 (t, J=8Kz. 2H). 
4. 34(s,2H), 6, 66(d. J-BHz. IH). 7.0 -7.55 
(n). 4H). 8. 25(d, J=6Hz. IH) 

Example 20 

5-Methoxy-2" C3-methyl-4- { 2- ( 2-pyrrolidone) ethoxy}- 
pyridine^2-yl]methylthio-lH-benz imidazole 
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g-(CH3)2-N 



N 
H 



0 



The title compound was prepared in a similar 
manner to that described in Example 19. 



'H-NMR(CDCl3).. 8 ; 
2. 24(s, 3H). 1. 9 ~2.5((n,4H), 3.56(t.J=7 
HZ.2H), 3. 72(t, J=6Hz, 2H). 3.83(s.3H). 
4. 17(t. J=6Hz. 2H). 4. 4(s. 2H). 6.6-7. 5(in. 
4H). 8. 35(d, J=6Hz. IH) 



methylthio-5-trif luorome thy l-lH-benz imidazole 



Example 21 




0-(CH2) 2 -N 





-0 



H 



The title compound was prepared in a similar 
manner to that described in Example 19. 





^H-NMR(CDCl3) ^ ; , 
2.28(s,3H), L9*-2.55(tn.4H). 3.57(t,J=7 
Hz. 2H). a. 74(t, J=6Hz, 2H). 4. 2 (t. J=6H2, 2H) . 
4. 4(s, 2H), 6, 77 (d, J=6K2, IH). 7.27-7.85 
(m. 3H). 8. 38(d. J=6Hz, IH) 



Example 22 

2-C3-Methyl-4-{ 2" (2-pyrrolidonethoxy }pyr^dine-2-vl]- 
methylsulf inyl-lH-benzimidazole 



0.27 g of 2"C3-methyl-4-{2-(2-pyrrolidone(ethoxy}- 
pyridine-2-ylDmethylthio-lH-benzimida2ole was dissolved 
in 20 ml of dichloromethane to obtain a solution. 
0.12 g of 95% m-chloroperbenzoic acid was added to 
this solution at -60 "^C. The obtained mixture was 
stirred at -50 to -40 ""C for 4 hours, followed by the 
addition of 0,09 g of triethylamine and a saturated 
aqueous solution of sodium hydrogencarbonate . The 
obtained mixture was extracted with dichloromethane. 
The extract was dried over magnesium sulfate and 




H 



0 
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filtered. The filtrate was concentrated to obtain a 
crude product. This crude product was crystallized 
from dichloromethane/ether to obtain 0.18 g of the 
title compound. 

'H-NMRCCDCU) d ; 
2. 18(s. 3H). 1.9 ~2. 5(m. 4H), 3.53(t. J=7 
Hz. 2H). 3. 73(t. J=6Kz, 2H). 4. 16 (t. J=5Hz. 2 
H). 4. 74(ABq. J=14Hz. A v=16Hz. 2H), 6. 7 (d. 
J.= 5 Hz. IH). 7.2 ~7.7(fn. 4H), 8. 25 (d. J=6Hz. 
IH) 

Example 23 

5-Methoxy-2- C3"methyl"4-{2- (2-pyrrolidone) ethoxy }- 
pyridine~2"yl3methylsulf inyl-lH-benzimidazole 



CH3D 



CH: 



H 0 



0-(CH2)2 - 




0 



The title compound was prepared in a similar 
manner to that described in Example 22. 

•H-NMR(CDCl3) d ; 
2. 17(s. 3H). 1.9 ~2. 5(n). 4H). 3.38 -3.78 
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(m. 4H). 3. 8(s, 3H). 4. 1 (t; J=6Hz. 2H) . 4.66 
(ABq. J=13Hz. A w=12. 4Hz, 2H). 6.6(d. J=6Hz, 
IH). 6. 77~7. 6(fn, 3H). 8. 17 (d. J=6Hz. IH) 

Example 24 

2- C3-Methyl-4-{2- (2-pyrrolidone) ethoxy}pyridine-2-yl]- 
me thy Isulfiny 1-5- tr if luoromethyl-lH-benz imidazole 




The title compound was prepared in a similar 
manner to that described in Example 22. 

^H-NMR(CDCl3) S ; 
2. 17(s,3H). 1.8 ~2. 55(tn. 4H). 3.4 ~3. 8 
(tn. 4H). 4. 75(ABq. J=14. 3Hz. A v=17. 5Hz. 2H). 
6. 68(d. J=6Hz. IH). 7. 24-8. 0 (m. 3H) . 8.2 
(d, J=6Hz. IH) 

Preparative Exainple 12 

2-Chloromethyl"4- (2-hydroxyethoxy ) "3-methylpyridine 
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• 



CH3 



N 



g-(CH2) 2-OH 



C1CH2 



15 ml of acetic anhydride was added to 25 g of 
4- (2-hydroxyethoxy) -2 ,3-dimethylpyridine N-oxide to 
obtain a solution. This solution was stirred at 90 °C 
for 2 hours, followed by the addition of ethanol. 
The obtained mixture was distilled under a reduced 
pressure to obtain 4- (2-acetoxyethoxy) -2-acetoxymethyl- 
3-methylpyridine . 

20 g of sodium hydroxide, 20 ml of water and 50 ml 
of ethanol were added to this intermediate to obtain 
a mixture. This mixture was stirred at a room temper- 
ature for 10 minutes and distilled to remove the 
ethanol, followed by the addition of 50 ml of a satu- 
rated aqueous solution of common salt. The obtained 
mixture was extracted with 2-butanone. The extract 
was dried over magnesium sulfate and filtered. The 
filtrate was distilled under a reduced pressure to 
obtain 20 g of 4- (2-hydroxyethoxy ) -2-hydroxymethyl- 
3-methylpyr idine . 



H-NMR(CDC1,) d ; 



2.02(s.3H). 3.9 



6. 63(d. J=6Hz. IH). 



4. 2(cn, 4H). 4, 50(s. 2H). 
8. 15(d. J=6K2. IH) 
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11.9 g of the 4- (2-hydroxyethoxy ) -2-hydroxyinethyl- 
3-inethylpyridine prepared above was dissolved in 200 
ml of dichloromethane to obtain a solution. 24 ml of 
thionyl chloride was dropwise added to this solution 
at 0**C. The obtained mixture was stirred at a room 
temperature for 2 hours and distilled under a reduced 
pressure to remove the dichloromethane and excess 
thionyl chloride. A saturated aqueous solution of 
sodium hydrogencarbonate was added to the residue to 
obtain a mixture. This mixture was extracted with 
chloroform. The extract was dried over magnesium 
sulfate and filtered. The filtrate was concentrated 
to obtain 10.9 g of 2-chloromethyl-4" (2-hydroxyethoxy ) - 
3-methylpyridine . 



^H-NMR(CDCl3) 8 ; 



2.3(s.3H), 3. 9-4. 2(fn. 4H). 4.69(s,2H), 
6. 73(d. J=6H2, IH), 8. 3(d, J=6Hz, IH) 



Example 25 



2- C4- (2-Hydroxyethoxy ) "3"methylpyridine"2-yl]methyl" 



thiO" 5 -me thoxy-lH-benz imidazole 



OCH2CH2OH 




H 



• 



60 ml of ethanol was added to a mixture compris- 
ing 0.7 g of 2-chloromethyl-4- (2-hydroxyethoxy) -3- 
methylpyridine , 0.63 g of 2-mercapto-5-methoxy-lH- 
benzimidazole and 0.16 g of sodium hydroxide to obtain 
a mixture. This mixture was stirred at 60 °C for one 
hour, concentrated and purified by silica gel column 
chromatography to obtain 1.08 g of the title compound. 

^H-NMRCDMSO-ds) S ; 
.2.2(s.3H). 3.72(s,3H). 3. 6-4. l(tn. 4H) . 
.4.6(s,2H), 6. 6--7. 35(m. 4H). 8. 14 (d. J=6Hz, . 
IH) ' " 

Example 26 

2- Z4- (2-Hydroxyethdxy) -3-methylpyridine-2-yllmethyl" 



thio-lH-benz imidazole 



CH 



3 





OCHjCHsOH 



The title compound was prepared in a similar 
manner to that described in Example 25. 
'H-NMR(DMS0-d6) S ; 
2. 24(s, 3H). 3.6 ~4. 18 (m. 4H) 4. 7(s. 2H), 
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6. 93(d. J=6Hz, IH). 7.0 ~7. 6(m. 4H). 8.25 
(d. J=6Hz. IH) 

Example 27 

2- C4- (2-Hydroxyethoxy) -3-^lethylpyridine-2-yl]methyl- 
thio-5-trif luoromethyl-lH-benzimidazole 

OCH2CH3OH 

H 

The title compound was prepared in a similar 
manner to that described in Example 25. 

«H-NMR(DMS0-d6) 8 ; 
2.25(s. 3H). 3.6 ~4. 2(ni. 4H). 4. 75(s. 2H). 
6. 96(d, J=6Hz. IH). 7.3 ~7.9(cn.3H). 8.25 . 
(d. J=6Hz. IH) 

Example 28 

2- C4- (2-Hydroxyethoxy) -3-methylpyridine-2-yl]methyl- 
sulf inyl-5-methoxy-lH-benzimidazole 
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QCH2CH20H 



CHaQ 




HO 

0.9 g of 2-C4- (2-hydroxyethoxy)-3-inethylpyridine- 
2-yi:xnethylthio-5-inethoxy-lH-ben2imidazole was dis- 
solved in a mixture comprising 5 ml of methanol and 
80 ml of dichloromethane to obtain a solution. 0.51 
g of m-chloroperbenzoic acid was added to this solu- 
tion at -.60*^C. The obtained mixture was stirred at 
-50 to -4 0®C for 4.5 hours, followed by the addition 
of 0.38 g of triethylamine. A saturated aqueous 
solution of sodium hydrogencarbonate was added to the 
obtained mixture and the resulting mixture was ex- 
tracted with chloroform. The extract was dried over 
magnesium sulfate and filtered. The filtrate was 
distilled under a reduced pressure to obtain a crude 
product. This crude product was crystallized from 
dichloromethane/isopropyl ether to obtain 0.58 g of 
the title compound. 

*H-NMR(DMSO-ds) S ; 
2.17(s.3H). 3.8(s.3H), 3. 6 ~4. 18 (m, 4H) . 
4. 73(ABq, J=14Hz, A v=8Hz, 2H), 6.8 ~7. 6(m. 
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4H), 8. 21(d. J=6Hz. IH) 



Example 2 9 

2-C4- (2-Hydroxyethoxy) -3-methylpyridine-2-ylDniethyl- 
sulf inyl-lH-benzimidazole 



The title compound was prepared in a similar 
manner to that described in Example 28. 



H** : 332 

>H-NMR(DMS0-d6) S ; 
2. 17(s.3H). 3.6 ~4.2(tn.4H). 4.74(s.2H). 
6. 95(d. J=6Hz. IH). 7. 18 ~7. 77 (m. 4H) . 8.22 
(d, J=6Hz. 2H) 



sulf iny 1-5- trifluorome thy l-lH-benz imidazole 



OCH2CH2OH 




Example 30 




OCH2CH2OH 
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The title compound was prepared in a similar 
manner to that described in Example 28. 
Preparative Example 13 

4- (3-Methoxypropoxy) "2 ,3-dimethylpyridine N-oxide 

DCH2CH2CH2OCH3 




i 
0 



2.0 g (22 mmol) of 3-methoxypropanol was dis- 
solved in 50 ml of dimethyl sulfoxide to obtain a 
solution. 2.7 g (66 mmol) of sodium hydride was added 
to this solution at a room temperature. The obtained 
mixture was stirred at 60'*C for one hour and cooled 
to a room temperature by allowing to stand, followed 
by the addition of 3.0 g (19 mmol) of 4-chloro-2 , 3- 
dimethylpyridine N-oxide. The obtained mixture was 
stirred at 40 for one hour. After the completion 
of the reaction, the reaction mixture was distilled 
to remove the dimethyl sulfoxide. The obtained residue 
was purified by silica gel column chromatography to 
obtain 7 60 mg of 4- ( 3-methoxypropoxy ) -2 , 3-dimethyl- 
pyridine N-oxide. 

^H-NMR(CDCl3) S ; 
2.1(ni,2H). 2.2(s.3H), 2.54(s.3H). 3.35(s, 
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3H). 3. 55(t. J=6Hz. 2H). 4. 1 (t. J=6Hz. 2H) . 
6. 65(d. J=7. 4Hz, IH). 8. 16(d. J=7. 4Hz. IH) 



Preparative Example 14 



2-Chloromethyl-4- ( 3-methoxypropoxy ) -3-methylpyridine 



DCH2CH2CH2OCH3 



CICH2 



CH3 



N 



20 ml of acetic anhydride was added to 7 60 mg 
(3.6 mmol) of 4- ( 3-methoxypropoxy ) -2 , 3-dime thy 1- 
pyridine N-oxide to carry out the reaction at 9 0*^C 
for one hour. The reaction mixture was distilled to 
remove the acetic anhydride, followed by the addition 
of a saturated aqueous solution of sodium hydrogen- 
carbonate. The obtained mixture was extracted with 
chloroform. The extract was concentrated to obtain 
700 mg of 2-acetoxymethyl-4- ( 3-methoxypropoxy ) -3- 
methylpyridine as a brown oil. 

500 mg of sodium hydroxide and 15 cc of ethanol 
were added to the 2-acetoxymethyl-4- (3-methoxypropoxy ) - 
3-methylpyridine prepared above. The obtained mixture 
was stirred at 50 °C for one hour. After the comple- 
tion of the reaction, the reaction mixture was dis- 
tilled to remove the ethanol, followed by the addition 
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of water. The obtained mixture was extracted with 
chloroform. The obtained chloroform layer was con- 
centrated to obtain 450 lAg of 2-hydroxymethyl-4- ( 3- 
methoxypropoxy ) -3-methylpyridine as a brown oil. 

^H-NMR(CDCl3) d ] 
2,04(s.3H). 2.*l(fn.2H). 3.35(s,3H), 3.56(t. 
J=5.7H2,2K). 4. 12(t. J=5. 7H2, 2H). 4.64(s, 
2H). 6. 7(d. J=7Hz, IH), 8, 24 (d. J=7H2. IH) 

450 mg of the 2-hydroxymethyl-4- ( 3-methoxypropoxy ) ■ 
3-methylpyridine prepared above was dissolved in 20 
ml of dichloromethane to obtain a solution. 760 mg 
of thionyl chloride was dropwise added to this solu- 
tion at 0®C. The obtained mixture was stirred at a 
room temperature for 2 hours. After the completion 
of the reaction, the reaction mixture was distilled 
to remove the dichloromethane and the thionyl chloride. 
A saturated aqueous solution of sodium hydrogencarbo- 
nate was added to the obtained residue. The obtained 
mixture was extracted with chloroform. The obtained 
chloroform layer was concentrated to obtain 470 mg of 
2-chloromethyl-4- ( 3-methoxypropoxy ) -3-methylpyridine 
as a brown crystal. 
^H-NMR(CDCl3) 8 ; 

2.1(m,2H). 2.27(s.3H), 3.36(s,3H). 3.56(t, 
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J=5. 7H2, 2H), 4. 12(t. J=5. 7Hz. 2H), 4, 69(s, 
2H), 6. 71(d, J=7Hz, IH). 8. 26 (d. J=7Hz. IH) 

Example 31 

2- C {4- (3-Methoxypropoxy) -3-Inethylpyridine-2"yl}- 
methylthioD"lH-ben2imidazole 

DCH2CH2CH2OCK3 




H 

20 cc of ethanol was added to a mixture compris- 
ing 280 mg (1.8 mmol) of 2-mercapto-lH-benzimida2ole , 
470 mg (2 mmol) of 2-chloromethyl-4- (3-methoxypropoxy) - 
3-methylpyridine and 100 mg (2.4 mmol) of sodium 
hydroxide. The obtained mixture was stirred at 50**C 
for 3 hours. After the completion of the reaction, 
the reaction mixture was distilled to remove the 
ethanol. The obtained residue was purified by silica 
gel column chromatography to obtain 590 mg of 2-C{4- 
(3-methoxypropoxy ) -3-methylpyridine-2-yl }methylthioI]- 
iH-benzimidazole as a pale yellow crystal. 

^H"NMR(CDCl3) 6 ; 
2. 09(t. J=6. IHz. 2H),. 2. 26(s, 3H). 3.35(s,3H). 
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3, 56(t, J=6. IHz, 2H). 4, 13(t, J=6. IHz. 2H). 

4. 37(s, 2H), 6. 76(d, J=6. IHz, IH). 7.1 -7.25 
(id. 2H), 7. 5(br. s. 2H). 8. 33 (d, J=6, IHz, IH) 

Example 32 

2- {4- (3-Methoxypropoxy) -3-methylpyridine"2-yl}methyl- 
sulf inyl-lH-benzimidazole 

OCH2CH2CH2OCH3 




H 0 

5 g of 2-C{4- (3-methoxypropoxy) -3-Inethylpyridine- 
2-yl}methylthioD-lH benzimidazole was dissolved in a 
mixture comprising 100 ml of dichloromethane and 25 ml 
of diethyl ether to obtain a solution. 2.83 g of 85% 
m-chloroperbenzoic acid was added to this solution in 
portions at -45^C. After the completion of the reac- 
tion, 2 g of triethylamine was added to the reaction 
mixture and the obtained mixture was heated to -10 ""C, 
followed by the addition of 50 ml of IN sodium hydro- 
xide. The obtained mixture was stirred at a room 
temperature for 30 minutes. The obtained aqueous 
layer was washed with 20 ml of dichloromethane twice 
and adjusted to pH 11 with a 2 M aqueous solution of 
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ammonium acetate. The aqueous layer was extracted 
with 50 ml of dichloromethane thrice. The obtained 
dichloromethane layer was washed with 50 ml of a 
saturated aqueous solution of sodium hydrogencarbonate 
twide, dried over magnesium sulfate and distilled to 
remove the dichloromethane. The obtained oily product 
was crystallized from dichloromethane/ether to obtain 
4.17 g of the title compound as a white crystal. 
M.p.: 99 to lOO^C (dec). 



^H-NMR(CDCl3) S ; 

1. 83 -2. 09 (tn, 2H). 2, 13(s, 3H). 3. 34(s,3H), 

3. 52 (t, J=6. 2H2, 2H), 4. 05 (t. J=6. 2H2. 2H). 

4. 79(s. 2H), 6, 70(d, J=5. 7Hz. IH), 7.07- 
7.30(cn. 2H), 7. 30 ~7. 60 (br. s, 2H) , 8.27(d, 
J=5. 7Hz, IH) 



Example 3 3 

Sodium salt of 2- C{4- (3-methoxypropoxy) -S-methyl- 
pyridine- 2 -yl }methylsu If inyl 3- IH-benz imidazole 



OCH2CH2CH2OCH3 




Na 0 
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500 mg (1.46 mmol) of 2- C{4- (3-methoxypropoxy) - 
3-inethylpyridine-2-yl}inethylthio3"lH-benz imidazole 
was dissolved in 20 cc of dichloromethane to obtain 
a solution. 320 mg of 85% m-chloroperbenzoic acid 
was added to this solution in portions at -4 5°C. 
After the completion of the reaction, 370 mg of tri- 
ethylamine was added to the reaction mixture. The 
obtained mixture was heated to -10 followed by the 
addition of 30 ml of a saturated aqueous solution of 
sodium carbonate. The obtained mixture was stirred 
at a room temperature for 30 minutes and extracted 
with dichloromethane. The extract was dried over 
magnesium sulfate and distilled to remove the dichloro- 
methane. Thus, a crude product was obtained. This 
crude product was dissolved in 14.6 cc of a 0.1 N 
aqueous solution of sodium hydroxide to obtain a 
solution. This solution was distilled together with 
30 cc of ethanol thrice to remove the water as an 
azeotropic mixture with ethanol and dried in a vacuum. 
Ether was added to the obtained residue to precipitate 
a white crystal. This crystal was washed with ether 
thrice by decantation and dried in a vacuum to obtain 
530 mg of sodium salt of 2- C{4- (3-methoxypropoxy ) -3- 
methylpyridine-2-yl }methylsulf iny ID- IH-benz imidazole. 
M.p.: 140 to 141^C (dec). 
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382 



»H-NMR(DMSO-dB) d ] 



1. 99(t. J=6. IHz. 2H). 2.17(s.3H). 3.25(s.3H). 

3. 49(t. J=6. IHz, 2H). 4. 09(t. J=6. IHz. 2H). 

4. 56(ABq. J=14. IHz. A v=21. 3Hz, 2H). 6. 8~ 

6. 9(in.3H), 7. 4~7. 5((n. 2H). 8. 27 (d. J=5. 7Hz. • 



IH) 



Example 34 

2- C{4- (3"Hydrox.ypropoxy) "3-methylpyridine-2-yl}" 
methylthio3-lH-benzimida2ole 



80 ml of ethanol was added to a mixture compris- 
ing 1,39 g (9.27 mmol) of 2-mercaptobenzimida2ole , 
2.0 g (9.27 mmol) of 2-chloromethyl-4- (3-hydroxypro- 
poxy ) -3-methylpyridine and 0.4 4 g (11.1 mmol) of 
sodium hydroxide. The obtained mixture was stirred 
at 50*^C for one hour. After the completion of the 
reaction, the reaction mixture was concentrated. The 
obtained residue was purified by silica gel column 
chromatography to obtain 1.7 g of the title compound 



OCHsCHaCHsOH 
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(56%) . 

ir ^ : 368 

^H-NMR(DMS0-d6) 6 ; 
1.8 ~2. Km. 2H). 2. 24(s. 3H). 3.6(t. J=6H2. 
2H). 4. 2(t, J=6Hz. 2H). 4. 7(s. 2H). 7.0-7.38 
(ni. 3H). 7. 38~7. 6(ra, 2K). 8. 35 (d, J=6H2, IH) 

Example 35 

Sodlxim salt of 2- C{4- (3-hydroxypropoxy ) -3-methyl- 
pyridine-2"yl}methylsulfinyl 3- iH-benz imidazole 

OCH2CH2CH2OH 




Na 0 



1.0 g (3.04 mmol) of 2- C{4- (3-hydroxypropoxy) -3- 
methylpyridine-2-yl}methylthioD-lH-ben2 imidazole was 
dissolved in 100 ml of dichloromethane to obtain a 
solution. 580 mg of 90% m-chloroperbenzoic acid was 
added to this solution at -45*'C. The obtained mixture 
was stirred for 2 hours. After the completion of the 
reaction, 470 mg of triethylamine was added to the 
reaction mixture. The obtained mixture was heated to 
-20®C, followed by the addition of 30 ml of a saturated 
aqueous solution of sodium hydrogencarbonate . The 
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obtained mixture was stirred at a room temperature for 
30 minutes and extracted with chloroform. The obtained 
chloroform layer was concentrated to obtain a crude 
product. This crude product was crystallized from 
dichloromethane/ether to obtain 830 mg of 2-C{4-(3- 
hydroxypropoxy) -3-methylpyridine-2-yl}methylsuf inylD- 
iH-benzimidazole. This product was dissolved in 24 
ml of 0.1 N aqueous sodium hydroxide. The obtained 
solution was distilled together with ethanol to remove 
the water as an azeotropic mixture with ethanol and 
dried under vacuumizing with a vacuum pump. Ether 
was added to the obtained residue to precipitate a 
colorless crystal. This crystal was separated by 
filtration. Thus, 860 mg of the title compound was 
obtained (77%) . 

'H-NMRCDMSO-de) S ; 
1.7 ~2:i(fn, 2H), 2. 16(s. 3H). 3. 58 (t. J=6Hz, 
2H), 4. 12(t, J=6H2. 2H), 4. 55 (ABq, J-lSHz, 
Av=20H2.2H). 6. 7~7;0(cn. 3H). 7.3~7.6(m, 
2H). 8. 27(d. J = 6H2, IH) 

Example 36 

2- C{4" (2-Chloroethoxy) "3-methylpyridine"2-yl}methyl" 
thio3-lH-benz imidazole 
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OCHsCHsCl 




12 .3 g of crude 2-mercaptobenziinida2ole , 20 g of 
4- (2-chloroethoxy) -2-chloromethyl-3-methylpyridine 
hydrochloride and 11 g of sodium hydroxide were dis- 
solved in 300 ml of ethanol to obtain a solution. 
This solution was stirred at 60 °C for 2 hours and 
distilled under a reduced pressure to remove the 
ethanol. The obtained residue was chromatographed 
over a silica gel column and eluted with 40% ethyl 
acetate in hexane and then with ethyl acetate to 
obtain 15.5 g of the title compound as a white solid. 

^H-NMR(CDCl3) 5 ; 2, 24(3H, s, CH3). 3. 80(2H, 
t, J=4H2, CH2). 4. 20 (2H, t. J=4Hz. CH2). 
4. 40(2H, s, 6. 62(1H, d. J=6H2, Py-K). 

7. 00 -7. 40 (4H, m, Ar-H), 8. 28 (IK, d,.J=6Hz, 
Py-H) 

Example 37 

Sodium salt of 2-C{4-( 2-methylthioethoxy ) "3-methyl- 
pyridine-2-yl }methylsulf iny 13- IH-benz imidazole 
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OCH2CH2SCH3 




Na 0 



0.50 g of the thio ether prepared in Example 35 
was dissolved in 20 ml of dichloromethane to obtain 
a solution. 0.36 g of m-chloroperbenzoic acid, was 
added to this solution in portions at -50 to -40 "^C. 
After the completion of the reaction, 0.21 g of tri- 
ethylamine was added to the reaction mixture at the 
same temperature. The obtained mixture was heated 
to -20^*0, followed by the addition of 28 ml of a IN 
aqueous solution of sodium hydrogencarbonate • The 
obtained mixture was stirred for 30 minutes and ex- 
tracted with dichloromethane. The extract was washed 
with a saturated aqueous solution of common salt, 
dried over magnesium sulfate and distilled to remove 
the dichloromethane . 

The obtained crude sulfoxide was dissolved in 
10 ml of ethanol, followed by the addition of 1 g of 
a 15% aqueous solution of sodium methylmercaptide . 
The obtained mixture was stirred at 80 ®C for 4 hours 
and distilled to remove the solvent. The residue was 
chromatographed over a silica gel column and eluted 



- 99 - 



with 2% methanol in chloroform containing 1% of 
triethylamine and then with 10% methanol in chloroform 
to obtain a purification product. 7 . 2 ml of IN 
aqueous sodium hydroxide and 2 0 ml of ethanol were 
added to this product. The obtained mixture was 
evaporated to dryness under a reduced pressure to 
obtain 4 60 mg of the title compound. 



: 384 

^K-NMR(DMS0-d6) ^ ; 2. 18 (3K, s, CH 3) , 2.90 
(2H, t, J=7H2;CH2). 4. 24(2H. t. J=7Hz. CH2), 
4. 78(2H. s. CH2). 6. 80~7. 60(4H. m, Ar-H), 
6. 98 (IH, d. J=6Hz. Py-H), 8. 30(1H, d, J=6H2. 
Py-H) 



Example 38 

2- C { 4 " ( 2-Phen6xyethoxy ) - 3-methy Ipyridine- 2-yl }me thyl- 
thio II -IH-benz imidazole 



A mixture comprising 1,0 g of C4- ( 2-phenoxy- 
ethoxy) -3-methy lpyridine-2-ylDmethanol , 0.60 ml of 




H 
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thionyl chloride and 12 ml of dichloromethane was 
kept at 40 °C for 60 minutes to carry out the reaction. 
The reaction mixture was distilled to remove the 
solvent. Thus, a brown syrupy residue was obtained. 
50 ml of ethanol, 0.70 g of sodium hydroxide and 
1.2 g of 2-mercaptoben2imidazole were added to the 
residue. The obtained mixture was heated at 70 °C for 
two hours and distilled to remove the ethanol. The 
obtained residue was chromatographed over a silica 
gel colximn and eluted with 30% ethyl acetate in hexane 
and then with ethyl acetate to obtain 1.2 g of the 
title compound as a white solid. 

^H-NMR(DllS0-d6) S ;2.22(3H,s). 4.40(2H,s,), 
4.70(2H,s), 6.86~7.52(10H.[d), 8.28(1H, 
d. J=6H2) 

Example 39 

Sodium salt of 2- C { 3"methyl-4- ( 2-phenoxyethoxy ) 
pyridine"2-yl}methylsulf iny 13 -iH-benz imidazole 




Na 0 
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0.70 g of the thio ether prepared in Example 37 
was dissolved in 200 ml of dichloromethane to obtain 
a solution. 0.39 g of m-chloroperbenzoic acid was 
added to this solution in portions at -30 to -40'*C. 
After the completion of the reaction, 0.12 g of tri- 
ethylamine was added to the reaction mixture at the 
same temperature. The obtained mixture was heated to 
-10 followed by the addition of 10 ml of a saturated 
aqueous solution of sodium hydrogencarbonate . The 
obtained mixture was stirred at -10 to lO^C for 30 
minutes. The obtained dichloromethane layer was 
washed with a saturated aqueous solution of sodium 
hydrogencarbonate, dried over magnesium salfate and 
distilled to remove the dichloromethane. The obtained 
residue was dissolved in a mixture comprising 20 ml 
of ethanol and 1.8 ml of IN aqueous sodium hydroxid 
to obtain a solution. This solution was evaporated 
to dryness under a reduced pressure. The residue was 
crystallized from ethanol/ether to obtain 0.61 g of 
the title compound as a light brown solid. 

'H-NMR(DMS0-d6) 5 ; 2. 17 (3H. s) . 4. 32(4H. s.), 
4. 36(1H. d, J=13Hz). 4. 68 (IH. J=13Hz) . 
6. 74-7. 44 (lOH. tn). 8. 22 (IH, d. J=6K2) 
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Example 4 0 

2" C{4" (2- (2-Chloroethpxy) -3-methylpyridine-2-yl}T 
methylthio3"lH-ben2iinida2ole and 2- C{4- (2- (2-hydroxy- 
ethoxy) ethoxy) "3"methylpyridine-2"yl }methylthio]"lH- 
benz imidazole 

OCH2CH2OCH2CH2CI 

V-S-CH2 N 
N 
H 

OCH2CH2OCH2CH2OH 




CH 





>-S-CH2 N 
N 
H 



0.54 g of sodium hydroxide was added to an 
ethanolic solution of 3.1 g of a crude mixture com- 
prising 4-C2- (2-chloroethoxy) ethoxyD-2-chloromethyl- 
3-methylpyridine and 2-chloromethyl-4- C2- (2-hydroxy- 
ethoxy ) ethoxyD-3-methylpyridine which has been pre- 
pared by the chlorination of 2-hydroxymethyl-4- C2- (2- 
hydroxyethoxy ) ethoxy D-3-methylpyridine and 2.0 g of 
2-mercapto-lH-benzimida2ole to obtain a mixture. 
This mixture was stirred at 60**C for 1.5 hour, cooled 
and distilled under a reduced pressure to remove the 
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ethanol. The obtained residue was chroma tographed 
over a silica gel column and eluted with ethyl 
acetate/n-hexane and then with methanol/ethyl acetate 
to obtain 1.0 g of 2-C {4- (2- (2-chloroethoxy) ethoxy) - 
3-methylpyridine-2-yl}me thy IthioD-lH-benz imidazole 



'H-NMR(CDCl3) 5 ; 2. 28(s. 3H). 3. 56 ~4. 04 (tn. 
6H). 4.04 ~4. 32(ni. 2K), 4. 4(s, 2H). 6.76 
(d. J=6Hz. IH). 7. 08 -7. 32 (in. 3H). 7. 4 ~ 
7.68([n. 2H). 8. 36 (d. J=6Hz. IH) 



and 1.9 g of 2- C{4- (2- (2-hydroxyethoxy) ethoxy) -3- 
methylpyridine-2-yl}methylthioD-lH-benz imidazole . 



Example 41 

Sodium salt of 2- C:{4- (2- (2-chloroethoxy) ethoxy) -3- 
methy lpyridine-2-yl}me thy Isulfiny 13- IH-benz imidazole 



H-NMR(CDCl3) 5 ; 2. 24(s. 3H). 3. 56 ~4. 28 (m. 



8H). 4. 4(s. 2H). 6. 12(d. J=7Hz. IH). 7.04 



7. 32(m, 2H). 7.4 ~7. 68 (rn. 2H) . 8. 32(d. J 



. = 7Kz. IH) 



OCHsCHsOCHsCHsCl 




Na 0 
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0.57 g of m-chloroperbenzoic acid was added in 
portions to a solution of 1,0 g of 2-C{4-(2-(2- 
chloroethoxy) ethoxy) "3-methylpyridine-2-yl}methyl- 
thioD-lH-benzimidazole in 80 ml of dichloromethane 
under stirring and dehumidif ying at -SO'^C. The ob- 
tained mixture was stirred for 2 hours and heated to 
-30*C, followed by the addition of 0.51 g of triethyl- 
amine at the same temperature. The obtained mixture 
was made basic with a 2N aqueous solution of sodium 
carbonate at -10 ""C and extracted with dichloromethane. 
The extract was dried over magnesium sulfate and 
distilled to remove the dichloromethane. Thus, 1.0 g 
of a residue was obtained. This residue was dissolved 
in 26 ml of 0 . IN aqueous sodium hydroxide, followed 
by the addition of ethanol. The obtained mixture was 
distilled under a reduced pressure. Ethanol was added 
to the obtained residue and the obtained mixture was 
again distilled under a reduced pressure to obtain a 
residue. Ether was added to this residue to obtain 
1.07 g of a crystal. 

'H-NMR(DMS0-d6) 5 ; 2. 17 (s. 3H) . 3.56-3.96 

(m. 6H). 4. 0-4. 28(ra. 2H). 4. 04 (d. J=12. 6Hz.' 
IH). 4. 68(d. J=12. 6Hz. IH). 6.76 ~8. 04(m, 
3H). 7.36 ~7. 6(m. 2H), 8. 26 (d. J=6Hz, IH) 
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Example 4 2 

2" C{4- (3-Ethoxy)propoxy-3-inethylpyridine-2-yl}methyl- 
thioD-lH-benz imidazole 

OCH2CH2CH2OCH2CH3 




A mixture comprising 4*2 g of { 4- (3-ethoxypro- 
poxy ) -3-methylpyridine-2-yl }methyl methanesulf onate , 
1,87 g of 2-mercaptoben2imidazole and 30 ml of ethanol 
was stirred at a room temperature for one hour and 
distilled to remove the ethanol. The obtained 
residue was purified by silica gel column chromato- 
graphy to obtain 0.88 g of the title compound and 
5.1 g of methanesulf onate of the title compound. 

. »H-N)4R(CDCl3) 5 : 1. 19(t. J=7. OHz. 3H), 1.9 
~2. Km. 2H). 2. 24(s. 3H). 3. 48(q. J=7. 0 

Hz. 2H). 3. 58(t. J=6. 2Kz. 2H). 4. ll(t. J= 
6.2Hz. 2K), 4. 38(s. 2H), 6. 73 (d. J=5. 7Hz, 
IH). 6.87 ~7. 20(fn. 2H). 7. 32 ~7. 55 (ra. 
2H). 8. 31(t]. J=5. 7Hz. IH) 

Example 4 3 

Sodium salt of 2- C {4- ( 3-ethoxypropoxy ) -3-methylpyridine" 
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2-yl}niethylsulf iny 13- iH-benz imidazole 

OCHsCHaCHsOCHaCHa 
CKa ' 

Na 0 

0,6 g of 2- C{4- (3-ethoxypropoxy) -3-inethylpyridine- 
2-yl}methylthioD-lH-ben2imida2ole was dissolved in 
30 ml of dichloromethane to obtain a solution. 0.37 
g of 85% m-chloroperbenzoic acid was added to this 
solution at -4 5 ""C. After 2 hours, 0.4 3 g of triethyl- 
amine was added to the obtained mixture, followed by 
the addition of 30 ml of a saturated aqueous solution 
of sodium hydrogencarbonate. The obtained mixture 
was vigorously stirred at a room temperature for one 
hour and extracted with dichloromethane. The extract 
was dried over magnesium sulfate and filtered. The 
filtrate was concentrated to obtain a residue. This 
residue was dissolved in 16 ml of O.lN aqueous sodixim 
hydroxide and the obtained solution was distilled to 
remove the water. The residue was dried under a 
reduced pressure and crystallized from ether to obtain 
0.54 g of the title compound. 

'H-NMRCDMSO-de) ^ ; 1. 1 1 (t. J=7. OHz. 3H) . 1.7 
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~2. Km. 2H). 2. 15(s. 3H). 3. 2 ~3. 6 (m. 4H) , 
3. 65(s, 3H). 4. 09(t. J=6. 2H2. 2H). 4.49 
(ABq. J=ll. 8Hz. A v=l7. OHz. 2H). 6.65 ~ 
• 7. 0([n. 3H). 7. 2-7. 6(tn. 2H). 8. 2(d. J=5. 6 
Hz. IH) 

Example 4 4 

2- :{4- (3-Methoxymethoxy) propQxy-3"methylpyridine-2- 
yl }methylthio 3 "IH-benz imidazole 

OCH2CH2CH2OCH2OCH3 




H 



A mixture comprising 1.8 g of { 4- ( 3-methoxy- 
methoxy) propoxy-3-methylpyridine-2-yl}methyl methane- 
sulfonate, 0.7 6 g of 2"mercaptoben2imida2ole , 0,29 g 
of sodium hydroxide and 50 ml of ethanol was stirred 
at a room temperature for one hour and distilled to 
remove the ethanol. The obtained residue was purified 
by silica gel column chromatography to obtain 1.4 g 
of the title compound. 

'H-NMR(CDCl3) 5 :1. 9 ~2. 2(cn. 2H). 2. :6(s. 
3H). 3.33(s. 3H). 3. 73 (t. J=6. IHz. 2H), 
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4. 16(t. J=6. IHz. 2H), 4. 38(s. 2H). 4. 62(s. 
3H). 6. 76(d. J=5. 7Hz. IH). 7. 0 ~7. 2 (m. 2H) , 
7.3 ~7. 6(in. 2H). 8. 34 (d. J=5. 7H2. IH) 



Example 45 

Sodixim salt of 2- C{4- (3-raethoxymethoxy) propoxy-3- 
methylpyridine-2"yl}rnethylsulfinyl3-lH-ben2imidazole 



0.6 g of 2- C{4" O-methoxymethoxy ) propoxy-3- 
methylpyridine-2-yl}inethylthio:-lH-ben2imidazole was 
dissolved in 4 0 ml of dichloromethane to obtain a 
solution. 0.35 g of 85% m-chloroperbenzoic acid was 
added to this solution at -45^*0. After 2 hours, 0.64 
g of triethylamine was added to the mixture at -30 °C, 
followed by the addition of 40 ml of a saturated 
aqueous solution of sodium hydrogencarbonate . The 
obtained mixture was vigorously stirred at a room 
temperature for 30 minutes and extracted with dichloro- 
methane. The extract was dried over magnesium sulfate 
and filtered. The filtrate was concentrated to obtain 
a residue. This residue was dissolved in 14.4 ml of 



OCHsCH^CHsOCHsOCHs 




Na 0 
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O.lN aqueous sodium hydroxide to obtain a solution. 
This solution was distilled to remove the water and the 
residue was dried under a reduced pressure and crystal- 
lized from ether to obtain 0.57 g of the title compound. 

'H-NMRCDMSO-ds) 5 : 1. 9 ~2. 2(in. 2H). 2.17 
(S.3H). 3.22(s.3H). 3. 63 (t. J=5. 7Hz. 2K) . 
4. 12(t, J=5. 7H2. 2H). 4. 56(s. 2K). 4.41- 
4. 85(2H). 6. 84-7. KtD. 3H). 7.4-7. 62(ni. 
2H). 8. 26(d. J=6. IHz. IH) 

Example 4 6 

2- [:{4- (2-Methoxyethoxy) ethoxy-3 , 5"dimethylpyr^dine" 
2"yl }methylthio]-lH-benziraidazQle 

DCHaCHsOCH^C'HsOCHa 

CH3 

OCX-- 

H 

A mixture comprising 3.0 g of {4- ( 2-methoxyethoxy ) - 
ethoxy-3 , 5-dimethylpyridine-2-yl }methyl methanesulf o- 
nate, 1.17 g of 2-mercaptoben2imida2ole and 30 ml of 
ethanol was stirred at a room temperature for one 
hour and distilled to remove the ethanol. The residue 
was purified by silica gel column chromatography to 
obtain 0.8 g of the title compound. 
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>H-NMR(CDCl3) 5 ; 2. 28 (s. 3H). 2..33(s.3H). 
3. 37(s. 3H). 3.5 ~3. 9(ra. 6H). 3.9-4. 2 
(tn, 2H), 4. 37 (s. 2H), 7.1 ~7.3(fn. 2H). 
7.3 -7.65(tn, 2H). 8;24(s. IH) 



Example 4 7 

Sodiuin salt of 2- C {4- (2-methoxyethoxy ) ethoxy-3 , 5- 
dimethylpyridine- 2 "yl}methylsulfinyl 3- iH-benz imidazole 



dime thy lpyridine-2-yl }methylthio 3 -iH-benz imidazole 
was dissolved in 30 ml of dichloromethane to obtain 
a solution, 0.29 g of 85% m-chloroperbenzoic acid 
was added to this solution at -4 5°C. After 2 hours, 
0.34 g of triethylamine was added to the obtained 
mixture, followed by the addition of 30 ml of a satu- 
rated solution of sodium carbonate. The obtained 
mixture was vigorously stirred at a room temperature 
for one hour and extracted with dichloromethane. The 
extract was dried over magnesium sulfate and filtered. 
The filtrate was concentrated to obtain a residue. 



DCH2CH2OCH2CH2OCH3 




Na 0 



0.5 g of 2-C{4- (2-methoxyethoxy)ethoxy-3,5 
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This residue was dissolved in 12 ml of O.IN aqueous 
sodium hydroxide to obtain a solution. This solution 
was distilled to remove the water. The obtained 
residue was dried under a reduced pressure and crystal- 
lized from ether to obtain 0.57 g of the title com- 
pound. 

^H-NMR(DMS0-d6) d ;2. 21(s. 6H), 3. 25(s. 3H), 
3.3 ~3.7 (m. 6K). 3. 7 ~4. 0 (m, 2H) . 4.39 
(ABq. J=13. 2Hz. A v=20. 7Hz, 2H), 6.65 ~ 
6,9(m.2H). 7. 2-7. 5(n), 2H), 8.21(s,lH) 

Example 4 8 

5-Carboxy-2" C{4" ( 2"ben2yloxy ) ethoxy-3-methylpyridine- 
2-yl}methylthioI]-lH"benz imidazole 

DCH2CH2OCH2 -/^ 

HOOC * 

■ N . As J - 

H 



A mixture comprising 1.26 g of 5-carboxy-2- 
mercaptobenzimidazole , 1.8 g of 4- (2-benzyloxyethoxy ) - 
2-chloromethyl-3-methylpyridine , 0.57 g of sodium 
hydroxide and 150 ml of methanol was stirred at 50 °C 
for 1.5 hours and distilled under a reduced pressure 
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to remove the methanol. The obtained residue was 
purified by silica gel column chromatography and 
recrystallized from a methanol/ethyl acetate mixture 
to obtain 1.52 g of the title compound. 



'H-NMR(DMS0-d6) 5 ; 2. 25 (s. 3H) . 3.65-3.9 
(ni. 2H), 4. 1 ~4. 3(tn. 2H). 4. 58(s. 2H). 
4. 74(s,2H). 6. 95(d. J=5. 7Hz. IH). 7.32 
(s. 5H). 7. 50(d. J=8. 3Hz. IH). 7.79(dd.J= 
1. 3Hz. 8. 3Hz, IH). 8.04(s. IH). 8. 24(d. J= 
5.7Hz. IH) 



Example 4 9 

5-Ethoxycarbonyl-2- C{4- ( 2-ben2yloxy ) ethoxy-3-methyl- 
pyridine-2"yl}methylthioD"lH-ben2 imidazole 



A mixture comprising 1.0 g of 5-carboxy-2- [{4- 
(2-ben2yloxy ) ethoxy-3"methylpyridine-2-yl }methylthioD" 
IH-benzimidazole , 200 ml of ethanol and 1 ml of con- 
centrated sulfuric acid was heated under reflux for 
4 hours, while dehydrating the system with a molecular 




H 
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sieve. The resulting mixture was neutralized with a 
saturated aqueous solution of sodium carbonate and 
distilled to remove the ethanol, followed by the 
addition of a saturated aqueous solution of sodium 
hydrogencarbonate. The obtained mixture was extracted 
with chloroform. The extract was dried over magnesium 
sulfate and filtered. The filtrate was concentrated 
to obtain a crude product. This crude product was 
purified by silica gel column chromatography to obtain 
0.7 6 g of the title compound. 

»H-NMR(DMSO-ds) S ; 1. 35 (t. J=7. OHz. 3H) . 

2. 25(s. 3H). 3.7 ~3. 9(tn. 2H). 4.15 ~4. 3 
(id. 2H). 4. 24(q. J=7. OHz. 2H). 4. 57(s. 2H). 

* 

4. 75(s, 2H). 6. 96(d, •J=5. 7Hz). 7. 32(s. 5H). 
7.-52(d. J=8. 5Hz. IH). 7. 79 (dd. J=l. 3Hz. 8. 5 
Hz. IH). 8. 05(d. J=l. 3Hz. IH). 8.24(d. J=5. 7 
Hz. IK) 

Example 50 

Sodium salt of 5-ethoxycarbonyl-2- [:{4- (2-benzyloxy) - 
ethoxy-3-methylpyridine-2-yl }methylsulf inyl]-lH- 
benz imidazole 
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OCH2CH20CH2 




CH3CH202C 



Na 0 



0,7 g of 5-ethoxycarbonyl-2- C{4- (2"benzyloxy) - 
ethoxy-3-methylpyridine-2-yl}inethylthioD-lH-benz imida- 
zole was dissolved in 50 ml of dichloromethane to 
obtain a solution. 0 . 3 g of 85% m-chloroperbenzoic 
acid was added to this solution at -45 ''C, After 2 
hours, the obtained mixture was heated to -30 
followed by the addition of 0.4 3 g of triethylamine . 
After 30 minutes, the obtained mixture was heated to 
-10 followed by the addition of 50 ml of a saturated 
aqueous solution of sodium hydrogencarbonate. The 
obtained mixture was vigorously stirred at a room 
temperature for 30 minutes and extracted with dichloro- 
methane. The extract was dried over magnesium sulfate 
and filtered. The filtrate was concentrated and the 
obtained residue was dissolved in 10 ml of dichloro- 
methane, followed by the addition of 0.056 g of 60% 
sodium hydride. The obtained mixture was stirred at 
a room temperature for 30 minutes and distilled to 
remove the dichloromethane. The obtained residue was 
crystallized from ether to obtain 0.59 g of the title 
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compound . 



H-NMR(DMS0-d6) S ; 1. 34 (t. J=7. OHz.' 3H) . 
2. 18(s. 3H). 3.7 -3. 9(m. 2H). 4.1-4.3 
(fn.2H). 4. 24(q. J=7. OHz, 2H). 4. 57(s. 3H), 
4. 65(s. 2H). 6. 94(d. J=5. 7H2, IH). 7. 30(s. 
5H). 7.50 -7. 86 (tn. 3H). 8. 26 (d. J=5. 7Hz. 
IH) 



Example 51 

2- C4- (4-Methoxybutoxy ) pyridlne-2"yl3methylthio-lH- 
benz imidazole 



A mixture comprising 2.55 g (0.017 mol) of 2- 
mercaptobenzimidazole , 5.09 g (0.022 mol) of 2- 
chloromethyl-4- { 4-methoxybutoxy ) pyridine , 0.84 g 

(0.020 mol) of 95% sodium hydroxide and 60 ml of 
ethanol was stirred at ACC for 1.5 hours. After the 
completion of the reaction, the reaction mixture was 
distilled to remove the solvent. The obtained residue 
was purified by silica gel column chromatography 

(ethyl acetate/n-hexane) to obtain 4.13 g of the title 



OCH2CH2CH2CH2OCH3 
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compound . 



H-NMR(DMS0-d6) 5 ; 1. 43 ~1. 84 (m. 4H) , 3.21 
(s. 3H). 3. 31(t. J=6. 2Hz, 2H). 3. 99(t. J= 
6.2Hz. 2H). 4. 59(s. 2H). 6.75 ~6. 89(m, 
IH). 7.04 ~7.21(m.2H). 7. 25 ~7. 56 (tn. 
2H). 8. 31(d. J=6. 2Hz. IH) 



Example 52 

Sodi\im salt of 2- C4- ( 4-me.thoxybutoxy).pyridine-2-:yl]- 
methylsulf inyl-lH-benz imidazole 



pyridine-2-y ID me thy Ithio-lH-benz imidazole was dis- 
solved in 80 ml of dichloromethane to obtain a solu- 
tion. 1.30 g (0.006 mol) of 80% m-chloroperbenzoic 
acid and 5 ml of methanol were added to the solution 
at -40*^C in a nitrogen atmosphere. The obtained mix- 
ture was stirred for 1.5 hours. After the completion 
of the reaction, 1.0 g of triethylamine was added to 
the reaction mixture. The obtained mixture was heated 
to -10 followed by the addition of 50 ml of a 2N 



OCH2CH2CH2CH2OCH3 




Na 0 



2.06 g (0.006 mol) of 2- 114- (4-methoxybutoxy ) - 
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aqueous solution of sodium carbonate. The obtained 
mixture was stirred at a room temperature for 30 
minutes and extracted with 150 ml of dichloromethane 
twice. The extract was dried over magnesium sulfate 
and filtered. The filtrate was distilled to remove 
the solvent and the obtained residue was dried in a 
vacuum to obtain an oil. This oil was dissolved in 
5 4 ml of 0 . IN aqueous sodium hydroxide, followed by 
the addition of ethanol. The obtained mixture was 
distilled to remove the solvent. The obtained , residue 
was washed with ether thrice and dried in a vacuum to 
obtain 2.02 g of the title compound as a white powder. 

^H-NMRCDMSO-ds) 5 ; 1. 40 ~1. 74 (m, 4H) , 3.17 
~3.40(ni. 2H), 3. 23(s. 3H). 3. 66 -3. 88 (m, 
2H), 4. 48(ABq, J=12. 5Hz, A v=l2. 7H2. 2H). 
.6. 60 -7. 00 (m. 3H), 7. 35 ~7. 58 (m, 2H) , . 
8. 32(d, J=6. 2Hz, IH) 

Example 5 3 

2- C4- (3-Methoxypropoxy ) pyridine- 2-yl3methyl thio-lH- 
benz imidazole 

OCH2CH3CH2OCH3 




H 
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A mixture comprising 1.50 g (0.01 mol) of 2- 
mercapto-lH-benzimidazole , 3.20 g (0.015 mol) of 2- 
chloromethyl-4- (3-methoxypropoxy ) pyridine , 0.51 g 

(0.012 mol) of 95% sodium hydroxide and 60 ml of 
ethanol was stirred at 40 ®C for 0.5 hour and filtered. 
The filtrate was concentrated under a reduced pressure 
and purified by silica gel column chromatography 

(ethyl acetate/n-hexane) to obtain 3.27 g of the title 
compound as a colorless crystal. 

.^H-NMR(DMSO-ds) S ; 1, 62 ~2. 06 (m, 2H) , 3.16 
(s. 3H). 3. 34(t. J=6. 2H2. 2K). 3.97(t.J=6.2 
Hz, 2H). 4, 51(s, 2H). 6. 62 -6. 84 (n). IK), 
6. 88-7. 16 (ra, 2H), 7. 20 ~7. 48 (m. 2H). 
8.20(d.J=6. 2Hz. IH) 

Example 54 

Sodium salt of 2- C4- ( 3-methoxypropoxy) pyridine-2-yl]- 
methylsulfinyl-lH-benz imidazole 

OCH2CH2CH2OCH3 




Na 0 

1.65 g (0.005 mpl) of 2- 114- (3-methoxypropoxy ) - 
pyridine- 2-ylDmethylthio-lH-benz imidazole was dissolved 
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in 50 ml of dichloromethane to obtain a solution. 
1.08 g (0.005 mol) of 80% m-chloroperbenzoic acid was 
added to the solution at -40 ®C in a nitrogen atmos- 
phere. The obtained mixture was stirred for 15 
minutes. After the completion of the reaction, 0.8 g 
of triethylamine was added to the reaction mixture. 
The obtained mixture was heated to -lO'^C, followed by 
the addition of 30 ml of a 2N aqueous solution of 
sodium carbonate. The obtained mixture was stirred 
at a room temperature for 30 minutes and extracted 
with 100 ml of dichloromethane thrice. The extract 
was dried over magnesium sulfate and filtered. The 
filtrate was concentrated under a reduced pressure 
and dried in a vacuum. The obtained residue was 
dissolved in 50 ml of 0 . IN aqueous sodium hydroxide, 
followed by the addition of ethanol. The obtained 
mixture was distilled to remove the solvent and the 
residue was washed with ether and dried in a vacuum to 
obtain 1.70 g of the title compound as a white crystal. 

•H-NMRCCMSO-ds) 5 ; 1. 70 ~1. 98 (tn, 2H) . 3.22 
(S.3H), 3. 37(t. J=6. 2Hz. 2H). 3.44-3.89 
(m. 2H). 4. 47(ABq. J=12. 3H2. A v=lO. 6Hz, 
2H). 6.70 ~6. 94(m, 4H). 7. 42 ~7. 53 (m. 
2H), 8. 32(d. J=5. 8Hz, IH) 
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Example 55 

2- C4-{3- (2-Methoxyethoxy) propoxy }"3-Inethylpyridine- 
2-yl]methylthiO"lH"ben2imida2ole 

OCH2CH2CH2DCH2CH2OCH3 

CH3 




H 

2.2 4' g of triethylamine and 1.2 7 g of methane- 
sulfonyl chloride were added to a solution of 1,4 g 
of crude 2-hydroxymethyl-4- {3- (2-methoxy ) }-3-niethyl- 
pyridine in dichloromethane at -30*=*C. The obtained 
mixture was gradually returned to a room temperature, 
followed by the addition of a saturated aqueous solu- 
tion of sodium hydrogencarbonate . The obtained mix- 
ture was s.tirred for 30 minutes and extracted with 
chloroform. The extract was dried over magnesium 
sulfate and distilled under a reduced pressure to 
remove the chloroform. 1.9 g of crude C4- { 3- (2-methoxy- 
ethoxy ) pr opoxy }- 3-me thy Ipyr idine- 2 -y 1 Dme thy 1 me thane- 
sulfonate was obtained as a red oil. 0.83 g of 2- 
mercapto-lH-benzimidazole was added to this oil. The 
obtained mixture was stirred together with 20 ml of 
ethanol at a room temperature for 30 minutes, followed 
by the addition of a saturated aqueous solution of 
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sodium hydrogencarbonate. The obtained mixture was 
stirred at a room temperature for 30 minutes and 
extracted with chloroform. The extract was dried 
over magnesium sulfate and distilled under a reduced 
pressure to obtain a residue. This residue was 
chromatographed over a silica gel column and eluted 
with ethyl acetate/n-hexane to obtain 1.55 g of 



'H-NMR(CDCl3) ^ ; 2. 12(q. J=6. 15Hz. 2H). 2.25 
(s. 2H). 3.36(s..3H). 3. 56(m.2H), 3. 66(t. 
J=6. 15H2. 2H). 4. 14(t, J=6. 15H2. 2H). 4.37 
(s, 2H). 6. 77(d. J=5. 72Hz. IH), 7.1-7.25 
(ra. 2H). 7.528 (m. 2H), 8. 33 (d. J=5. 72Hz. 
IH) 



Example 5 6 

Sodixim salt of 2- C4- { 3- (2-methoxyethoxy ) propoxy }-3- 
methylpyridine-2-yl3methylsulf inyl-lH-benzimidazole 



681 mg of 85% m-chloroperbenzoic acid was added 
in portions to a solution of 1.3 g of 2-C4-{3-(2- 
methoxyethoxy) propoxy }-3-methylpyridine-2-ylDmethyl- 




0CH 2 CH 2 CH s OCH j CH 2 OCH 3 



Na 0 
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thio-lH-benzimidazole in 70 ml of dichloromethane 
under stirring and dehumidif ying . The obtained mix- 
ture was stirred for 30 minutes, followed by the 
addition of 4 83 mg of triethylamine . The obtained 
mixture was heated to -20*'C, followed by the addition 
of a 2N aqueous solution of sodium carbonate. The 
obtained mixture was stirred at a room temperature 
for 30 minutes and extracted with dichloromethane 
twice. The extract was washed with a saturated 
aqueous solution of sodium hydrogencarbonate , dried 
over magnesium sulfate and distilled under a reduced 
pressure to obtain a crude oil. 30 ml of 0 . IN aqueous 
sodium hydroxide and ethanol were added to this oil. 
The obtained mixture was distilled under a reduced 
pressure at 4 0®C to remove the medium. Ethanol was 
again added to the obtained residue and the obtained, 
mixture was distilled under a reduced pressure to 
remove the medium. The obtained residue was crystal- 
lized from anhydrous ether to obtain 1.24 g of a crystal. 

^H-NMR(DMS0-d6) S ; 1, 98 (q, J=6. 15Hz, 2H) , 

2. 15(s. 3H), 3. 22(s. 3H). 3. 47(ni. 4H), 

3. 56(t, J=6. 15Hz. 2H), 4. 09(t. J=6. 15Hz, 
2H). 4. 542 (ABq. J=13. 18H2, A v=14. 74Hz, 
IH). 6. 8-7. 0(m, 3H), 7.39 ~7.57(m,2H). 
8. 27(d. J=5. 71Hz, IH) 
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Example 57 

2- C { 4- ( 4"Methoxybutoxy ) - 3-inethylpyr idine-2-y 1 }inethy 1- 
thiol]- lH"benz imidazole 

OCH2CH2CH2CH2OCH3 




H 

611 mg of triethylamine and 686 mg of methane- 
sulfonyl chloride were added to a solution of 0.84 g 
of crude 2-hydroxy-4- (4-methoxybutoxy ) -3-methylpyridine 
in 30 ml of dichloromethane at -20®C under stirring and 
dehumidif ying to obtain a* mixture. This mixture was 
gradually brought to a room temperature, followed by 
the addition of a saturated aqueous solution of sodium 
hydrogencarbonate. The obtained mixture was stirred 
for 30 minutes and extracted with chloroform. The ex- 
tract was dried over magnesium sulfate and distilled 
under a reduced pressure to remove the chloroform. 
Thus, a red oil was obtained. 560 mg of 2-mercapto- 
IH-benzimidazole and 30 ml of ethanol were added to 
this oil. The obtained mixture was stirred at a room 
temperature for 30 minutes, made basic with a 2N 
aqueous solution of sodium carbonate and extracted 
with chloroform. The extract was dried over magnesium 
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sulfate and distilled under a reduced pressure to re- 
move the chloroform. The obtained residue was chro- 
matographed over a silica gel column and eluted with 
ethyl acetate/n-hexane to obtain 0.42 g of an oil. 



^H-NMR(CDCl3) S ;1, 4 ~2.16(m, 4H), 2,26(s, 
3H). 3. 35(s. 3H), 3. 45 (t. J=5. 72Hz, 2H) . 
4. 05(t, J=5, 72H2. 2H). 4. 37(s. 2H), 6.74 
(d, J=5. 71H2. IH). 7. 1-7, 25(fn, 2K). 7.48 
~7. 56(fn. 2H), 8. 33 (d, J=5. 72Hz. IH) 



Preparative Example .15 

E4-{3- (2-Methoxyethoxy) propoxy }- 3-methylpyridine"2" 
yl3methyl methanesulf onate 



2.24 g of triethylamine and 1.27 g of methane- 
sulf onyl chloride were added to a solution of 1.4 g 
of crude 2-hydroxy-4- {3- (2-methoxyethoxy) }-3-methyl- 
pyridine in dichloromethane at -30 ""C to obtain a mix- 
ture. This mixture was brought to a room temperature, 
followed by the addition of a saturated aqueous solu- 
tion of sodium hydrogencarbonate . The obtained mixture 




OCH2CH2CH2OCH2CH2OCH3 



0 
II 

CH3-S-OCH2 
II 
0 



N 
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was stirred for 30 minutes and extracted with chloro- 
form. The extract was dried over magnesium sulfate 
and distilled under a reduced pressure to remove the. 
chloroform. 1.9 g of a crude red oil was obtained. 
Example 58 

2- C4-{3- (2-Methoxyethoxy) propoxy }-3-methylpyridine" 
2-yl]methylthio-lH-ben2imidazole 



A mixture comprising 1.9 g of crude [:4-{3-(2- 
methoxyethoxy) propoxy }-3-methylpyridine-2-ylDmethyl 
methanesulfonate , 0.83 g of 2-mercapto-lH-benzimidazole 
and. 20 ml of ethanol was stirred at a room temperature 
for one hour, made basic with a saturated aqueous solu- 
tion of sodium hydrogencarbonate and extracted with 
chloroform. The extract was dried over magnesium sul- 
fate and distilled under a reduced pressure. The 
obtained residue was chromatographed over a silica gel 
column and eluted with ethyl acetate/n-hexane to obtain 
1.5 g of an oily product. 



OCH2CH2CH2OCH2CH2OCH3 




'H-NMR(CDCl3) d ; 2, 12(q. J=6. 2Hz. 2H), 2.25 
(s. 3H), 3. 36(s, 3H), 3. 57(m, 2H) 3. 66(t. 
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J=6. 2Hz, 2H), 4. 14(t, J=6. 2H2. 2H), 4.37 
(S.2H), 6.77(d. J=3,1H2,1H), 7.15(m.2H). 
7. 53(ni;2H), 8. 39(d, J=3. IHz. IH) 

Preparative Example 16 

2"Chloromethyl-4- (4-rnethoxybutoxy) pyridine 
OCH2CH2CH2CK2OCH3 




5.6 g of crude 2-hydroxymethyl-4" (4-methoxybutoxy ) - 
pyridine was dissolved in 80 ml of chloroform to 
obtain a solution. A solution of 3,8 g of thionyl 
chloride in 10 ml of chloroform was dropwise added to 
this solution at 0**C. The obtained mixture was stirred 
at O^C for one hour. After the completion of the 
reaction, the reaction mixture was neutralized with a 
saturated aqueous solution of sodium hydrogencarbonate 
and extracted with 200 ml of chloroform twice. The 
extract was dried over magnesium sulfate and filtered. 
The filtrate was distilled to remove the solvent. 
The obtained residue was dried in a vacuum to obtain 
5.09 g of the title compound as a crude oil. 

'H-NMR(CDCl3) 5 ; 1. 55 -2. 05 (tn. 4H). 3.35(s. 
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3H). 3.38 ~3, 53(01. 2H). 
2H). 4.61(s.2H). 6.55 ~ 
8. 36(d. J=6. 2Hz, IH) 



3. 91-4. 17(tn, 
7. 01(m, 2H), 



Preparative Example 17 

2-Hydroxymethyl"4- (4-raethoxybutoxy ) pyridine 
OCH2CH2CH2CH2OCH3 




5.06 g (0.024 mol) of 4- (4-methoxybutoxy ) -2- 
methylpyridine 1-oxide was dissolved in 80 ml of 
acetic anhydride to obtain a solution. This solution 
was stirred at 100 for one hour, cooled and distilled 
to remove the solvent. 150 ml of IN hydrochloric acid 
was added to the residue. The obtained mixture was 
stirred at iOO^C for one hour, cooled, neutralized 
with sodium hydrogencarbonate and extracted with 200 
ml of chloroform twice. The extract was dried over 
magnesium sulfate and filtered. The filtrate was 
distilled to remove the solvent and the residue was 
dried in a vacuum to obtain 5.66 g of the title com- 
pound as a crude oil. 

'H-NMRCCDCla) <? ; 1. 58-2. 08(tn. 4H). 3.32- 
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3. 54(ra, 2H), 3. 34(s, 3H), 3,82-4. 16(m. 
2H), 4, 69(s, 2H). 5:02(s, IH)). 6.54-6.88 
- (m, 2H). 8, 30(d, J=6. 2H2, IH) 

Preparative Example 18 

4- (4-Methoxybutoxy) -2-methylpyridine 1-oxide 

OCH^CHsCHsCHsOCHa 




6.77 g (0.065 mol) of 4-inethoxybutanol was dis- 
solved in 6 0 ml of dimethyl sulfoxide to obtain a 
solution. 2.6 g (0.065 mol) of 60% sodium hydride was 
added to this solution at a room temperature in a 
nitrogen atmosphere. The obtained mixture was heated 
to 60**C, stirred for one hour and cooled to a room 
temperature. A solution of 4.66 g (0.032 mol) of 4- 
chloro-2-methylpyridine 1-oxide in 20 ml of dimethyl 
sulfoxide was dropwise added to the resulting mixture. 
The obtained mixture was stirred at 4 0 ®C for one hour. 
After the completion of the reaction, 5 ml of water 
was added to the mixture and. the obtained mixture was 
evaporated to dryness to remove the solvent. 150 ml 
of water was added to the residue. The obtained 



- 129 - 



mixture was extracted with 200 ml, of chloroform four 
times. The extract was dried over magnesium sulfate 
and filtered. The filtrate was distilled to remove 
the solvent. The residue was purified by silica gel 
column chromatography (ethyl acetate /methanol) to 
obtain 5.06 g of the title compound as an oil. 

•H-NMR(CDCl3) d : 1.54-2. 07 (m,4H). 2. 52(s. 
3H). 3. 36(s. 3K). 3. 44 (t. J=6. 2Hz. 2H) . 
4. out. J=6. 2Hz. 2H). 6. 60 ~6. 84 (m. 2H) . 
8. 14(d, J=5. 3Hz. IH) 

Preparative Example 19 
4 -Me thoxybutanol 

CH2OCH2CH2CH2CH2OH 

27.04 g (0.3 mol) of 1 , 4-butanediol was dissolved 
in 150 ml of tetrahydrof uran to obtain a solution. 
7.2 g (0.18 mol) of 60% sodium hydride was added to 
this solution at 0 °C in a nitrogen atmosphere. The 
obtained mixture was heated under reflux for one hour 
and cooled to 0°C. 21.73 g (0.15 mol) of 98% methyl 
iodide was dropwise added to the resulting mixture. 
The obtained mixture was stirred at a temperature of 
30°C or below for 1.5 hours. After the completion of 
the reaction, the reaction mixture was filtered. The 
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filtrate was distilled to remove the solvent. 200 ml 
of water was added to the residue and the obtained 
mixture was washed with 200 ml of n-hexane and ex- 
tracted with 200 ml of chloroform four times. The 
extract was dried over magnesium sulfate and filtered. 
The filtrate was distilled to remove the solvent. 
14.5 g of the title compound was obtained. 

^K-NMR(CDCl3) 5 ; L 54~L 80(m, 4H), 1.71(s, 
IH), 3. 32 (s, 3H), 3. 34 ~3. 73 (m. 4H) ' - 

Preparative Example 20 

2-Chloromethyl-4- (3-methoxypropoxy) pyridine 

DCH2CH2CH2OCH3 

CICH2 

A solution of 2.60 g (0.022 mol) of thionyl 
chloride in 10 ml of chloroform was dropwise added to 
a solution of 3.64 g (0.018 mol) of 2-hydroxymethyl- 
4-methoxypropoxypyridine in 60 ml of chloroform under 
cooling with ice. The obtained mixture was stirred 
for one hour, neutralized with a saturated aqueous 
solution of sodium hydrogencarbonate and extracted 
with chloroform. The chloroform layer was dried over 
magnesium sulfate and filtered. The filtrate was 
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concentrated under a reduced pressure to obtain 3.23 
g of the title compound as a crude product. 

•H-NMR(CDCl3) a ;1.80~2.20(..2H). 3.31(s. 
3H). 3.49((t. J=6. 2H2. 2H). 4. 07(t. J=6.2 
H2.2H). 4.55(s.2H). 6. 52-^6. 96 (cn. 2H). 
8. 26 (d. J=5. 3Hz. IH) 

Preparative Example 21 

2-Hydroxymethyl-4-(3-methoxvpropoxv)pvridi 



ne 




PCH2CH2CH2OCH; 



HDCH2 N 



4.05 g (0.02 mol) of 4-methoxypropoxy-2-methyl- 
pyridine 1-oxide was dissolved in 50 ml of acetic 
anhydride to obtain a solution. This solution was 
stirred at 90°C for 0.5 hour and cooled, followed by 
the addition of ethanol. The obtained mixture was 
concentrated under a reduced pressure, followed by the 
addition of 150 ml of IN hydrochloric acid. The 
obtained mixture was stirred at 100 °C for one hour, 
cooled, neutralized with sodium hydrogencarbonate and 
extracted with chloroform. The extract was dried over 
magnesium sulfate and filtered. The filtrate was 
distilled to remove the solvent. Thus, 3.64 g of the 
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title compound was obtained as a crude product. 

'H-NMR(CDCl3) 5 : 1. 83-2. 20(fn. 2H). 3.30(s. 
3H). 3. 49((t. J=5. 3Hz. 2H). 4. 05(t. J=5.3 
HZ.2H). 4. 64(s. 2H), 4. 70(s. lH). 6.48- 
6. 86(ni. 2H). 8. 21 (d. J=6. 2Kz. IH) 

Preparative Example 22 

4- (3-Methoxypropoxy) -2-methylpyridine 1-oxide 
OCH2CH2CH2OCH3 

CH3 N 
0 

5.85 g (0.065 luol) of methoxypropanol was dis- 
solved in 60 ml of dimethyl sulfoxide to obtain a 
solution. 2.6 g (0.065 mol) of sodium hydride was 
added to this solution at a room temperature in a 
nitrogen atmosphere. The obtained mixture was stirred 
at 60'^C for 0,5 hour. A solution of 4.66 g (0.0325 
mol) of 4-chloro-2-methylpyridine 1-oxide in 20 ml of 
dimethyl sulfoxide was dropwise added to the mixture 
under cooling with ice. The mixture was stirred at 
4 0''C for one hour. After the completion of the reac- 
tion, the reaction mixture was concentrated under a 
reduced pressure to obtain a solid. 200 ml of water 




was added to this solid. The obtained mixture was 
extracted with chloroform and the obtained extract 
was dried over magnesium sulfate and filtered. The 
filtrate was concentrated under a reduced pressure 
and purified by silica gel column chromatography, 
(ethyl acetate/methanol) to obtain 4.09 g of the title 
compound. 

^H-NMR(dDCl3) 5 ; 1. 80~2, 24(01, 2K), 2,48(s, 
3H). 3, 31(s, 3K), 3, 48(t, J=6. 3H2. 2H). 
4. 02(t, J=6. 3Hz. 2H). 6. 50 -6. 78 (ni;2H), 
' 8. 04(d, J=7. 2Hz. IH) 

Preparative Example 2 3 

4"Chloro- 2-methy Ipyridine 1-oxide 




0 



15.4 g (0.1 mol) of 2-methyl-4-nitropyridine 
1-oxide was added to 78.5 g (1 mol) of acetyl chloride 
at "10°C. The obtained mixture was stirred under 
cooling with ice for 0.5 hour. After the completion 
of the reaction, 300 ml of ice-water was added to the 
reaction mixture. The obtained mixture was neutralized 
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with sodium carbonate and extracted with chloroform. 



The extract was dried over magnesium sulfate and 
filtered. The filtrate was concentrated under a 
reduced pressure and purified by silica gel column 
chromatography (ethyl acetate/n-hexane/methanol) to 
obtain 4.7 g of the title compound. 



Example 5 9 

Sodium salt of 2- C {4- (4-methoxybutoxy ) "3"methylpyridine- 
2-yl }methylsulf inylJ-lH-benzimidazole 



0.4 g of 2- [:{ 4- (4-methoxybutoxy ) -3-methylpyridine- 
2-yl}methylthiol-lH-benzimidazole was dissolved in 
40 ml of dichloromethane under dehumidif ying to obtain 
a solution. 227 mg of m-chloroperbenzoic acid was 
added in portions to this solution at -40 "^C. The 
obtained mixture was stirred for 30 minutes, followed 
by the addition of 160 mg of triethylamine . The 
obtained mixture was heated to -20**C, followed by the 



H-NMRCCDCU) S ;2. 48(s. 3K), 6. 94 ~7. 30 (tn. 



2H), 8. 09(d. J=7. 2Hz, IH) 



OCH2CH2CH2CH2OCH3 




Na 0 
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addition of 30 ml of a 2N aqueous solution of sodium 
carbonate. The obtained mixture was stirred for 40 
minutes and extracted with dichloromethane . The ex- 
tract was washed with a saturated aqueous solution of 
sodium hydrogencarbonate , dried over magnesium sulfate 
and distilled under a reduced pressure to remove the 
dichloromethane. Thus, 0.43 g of an oily product was 
obtained. This product was dissolved in a mixture 
comprising 11.2 ml of 0 . IN aqueous sodium hydroxide 
and 30 ml of ethanol and the obtained solution was 
distilled under a reduced pressure to remove the 
solvent. Ethanol was added to the obtained residue 
and the obtained mixture was distilled under a reduced 
pressure to remove the solvent. The residue was 
crystallized from ethanol/ether to obtain 0.37 g of 
the title compound as a crystal. 

>H-NMR(D?.iSd-ds) 5 ; 1. 84(rn. 4H). 2.16(s.3H). 
3. 24(s. 3H). 3. 38(t. J=6. 2Hz. 2H). 4. 06(t. 
J=6. 2Hz. 2H). 4. 55(ABq. J=13. 2Hz. A v=i8. 1 
Hz. 2H). 6. S' ~6. 98(m, 3H). 7.4 ~7. 6 (tn, 
2H), 8. 27(d, J=5. 3Hz, IH) 

Preparative Example 24 

4- ( 3-Met hoxypropoxy) -2,3 , 5-trimethylpyridine 1-oxide 
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OCH2CH2CH20CH3 



CH3 



CH3 



0 



4.5 g (0..05 mol) of methoxypropanol was dissolved 
in 45 ml of dimethyl sulfoxide to obtain a solution. 
2 , 0 g of 60% sodium hydride was added to this solution 
at a room temperature in a nitrogen atmosphere. The 
obtained mixture was heated to 60**C and stirred for 
one hour. After the completion of the reaction, a 
solution of 4.3 g (0.025 mol) of 4-chloro-2 , 3 , 5- 
trimethylpyridine 1-oxide in 15 ml of dimethyl sul- 
foxide was dropwise added to the reaction mixture at 
a room temperature. The obtained mixture was stirred 
at 60 ®C for 5 hours, cooled and distilled to dryness 
to remove the solvent. 200 ml of water was added to 
the obtained residue. The obtained mixture was ex- 
tracted with 150 ml of chloroform five times. The 
extract was dried over magnesium sulfate and filtered. 
The filtrate was distilled to remove the solvent. The 
residue was purified by silica gel column chromato- 
graphy (ethyl acetate/n-hexane) to obtain 4.27 g of 
the title compound as an oil. 
Preparative Example 25 
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4,25 g (0.019 mol) of 4- ( 3-methoxypropoxy ) - 
2 , 3 ,5-trimethylpyridine 1-oxide was dissolved in 40 
ml of acetic anhydride to obtain a solution. This 
solution was stirred at 100 ®C for 30 minutes, cooled 
and distilled to remove the solvent. Thus, an oil 
was obtained. 50 ml of IN hydrochloric acid was 
added to the oil. The obtained mixture was stirred 
at 100 ®C for one hour, cooled, neutralized with sodium 
hydrogencarbonate and extracted with 150 ml of chloro- 
form thrice. The extract was dried over magnesium 
sulfate and filtered. The filtrate was distilled to 
remove the solvent. The obtained residue was dried 
in a vacuum to obtain 4.70 g of the title compound as 
a crude oil. 



»H"NHR(CDCl3) 5 ; 1. 80-2. 28(m, 2H). 2.08(s, 



3H). 2.23(s,3H), 3.34(s,3H), 3.58(t,J= 



6. 2Hz, 2H), 3. 87(t, J=6. 2H2, 2H). 4. 57(s, 



2H). 8. 10(s. IH) 
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Preparative Example 26 

2-Chloromethyl-4" ( 3-methoxypropoxy ) -3 ^ 5-dimethyl- 
pyridine 

OCH2CH2CH2DCH3 




4.70 g of crude 2~hydroxyraethyl-4- { 3-methoxy- 
propoxy ) -3 , 5-dimethylpyridine was dissolved in 50 ml 
of chloroform to obtain a solution. A solution of 
2.7 g of thionyl chloride in 10 ml of chloroform was 
dropwise added to the above solution at 0*^C and the 
obtained mixture was stirred at O^C for one hour. 
After the completion of the reaction, the reaction 
mixture was neutralized with a saturated aqueous solu- 
tion of sodium hydrogencarbonate and extracted with 
150 ml of chloroform twice. The extract was dried 
over magnesium sulfate and filtered. The filtrate 
was distilled to remove the solvent. The obtained 
residue was dried in a vacuum to obtain 4.52 g of the 
title compound as a crude oil. 

'H-NMR(CDCl3) 5 : 1. 70-2. 20(in. 2H). 2.26(s. 
3H). 2.34(s.3H). 3.38(s.3H). 3.61(t.J= 
6.2Hz. 2H). 3. 91(t. J=6. 2Hz. 2H). 4. 67 (s. 
2H). 8. 18(s. IH) 
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Example 6 0 

2- C4 - ( 3 -Methoxvpropoxv)-3 ,4-dimethylpyridine-2-y 1 3 - 
methylthio-lH-benzimidazole 

OCHsCHsCHsOCHa 



A mixture comprising 2.25 g (0.015 mol) of 2- 
mercaptobenzimidazole, 4.52 g (0.0185 mol) of 2- 
chloromethyl-4- (3-methoxypropoxy) -3 , 5-dimethylpyridi 
0.63 g (0.015 mol) of 95% sodium hydroxide and 50 ml 
of ethanol was stirred at 40°C for 6 hours. After 
the completion of the reaction, the reaction mixture 
was distilled to remove the solvent. The residue wa; 
purified by silica gel column chromatography (ethyl 
acetate/n-hexane) to obtain 4.62 g of the title com- 
pound as a pale yellow oil. 
Example 61 

Sodium salt of 2- [:4- ( 3-methoxypropoxy )-3 ,4-dimethvl- 
pyridine-2-yl3methylsulf inyl-lH-benzimidazole 




H 



OCHsCHsCHsOCHs 




Na 0 
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1.5 g of 2-C4- (3-xnethoxypropoxy) -3,4-diinethyl- 
pyridine-2-ylDmethylthio-lH-benzimidazole was dis- 
solved in 80 ml of dichloromethane under dehumidif ying 
to obtain a solution.. 870 mg of m-chloroperbenzoic 
acid was added to, the solution in portions at -40°C. 
The obtained mixture was stirred for 30 minutes, 
followed by the addition of 599 mg of triethylamine . 
The obtained mixture was heated to -20 ^C, followed by 
the addition of 80 ml of a 2N aqueous solution of 
sodium carbonate. The obtained mixture was stirred 
for one hour and extracted with dichloromethane. The 
extract was washed with a saturated aqueous solution 
of sodium hydrogencarbohate , dried over magnesium 
sulfate and distilled under a reduced pressure to 
obtain 1.4 g of a crystal. 800 mg of the crystal was 
dissolved in a mixture comprising 21.4 ml of 0 . IN 
aqueous sodium hydroxide and ethanol. The obtained 
solution was distilled under a reduced pressure to 
remove the solvent. The obtained residue was dissolved 
in ethanol and the solution was distilled under a 
reduced pressure to remove the solvent. The obtained 
residue was crystallized from ethanol/ether to obtain 
800 mg of a crystal. 

"H-NMR(DMS0-d6) 5 ; 1. 94 (qu i. J=6. 2Hz. 2H) . 
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2. 17(s. 3H). 2. 19(s. 3H), -3. 25(s. 3H), 3.51 
(t. J=6. 6Hz. 2H). 3. 80(t. J=6. 6Hz, 2H). 4.51 
(ABq, J=13. 2Hz. A v=i7. OHz). 6. 8-6.9 
(rn, 2H). 7. 4. ~7. 7 (m. 2H). 8. 21(s. IH) 

Example 62 

2- C4- [13- { (2"Methoxyethoxy)methoxy}propoxy3"3"methyl- 
pyridine-2-yl]methylthio-lH-benzimidazole 

0CH2CH'2CH20CH20CH2CH20CH3 

CH3 

cry-"' 

H 

1.8 g of 2-hydroxyinethyl-4-C3-{ (2-methoxyethoxy) - 
methoxy }propoxy3-3-methylpridine was dissolved in 40 
ml of dichloromethane under dehumidif ying to obtain 
a solution, followed by the addition of 2.47 g of 
triethylamine. 1,4 g of methanesulf onyl chloride was 
added to the obtained mixture in portions under cool- 
ing with ice. The obtained mixture was stirred for 
30 minutes, made basic with a saturated aqueous solu- 
tion of carbonic acid and extracted with chloroform. 
The extract was dried over magnesium sulfate and 
distilled under a reduced pressure. The residue was 
dissolved in 30 ml of ethanol, followed by the 
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addition of 917 mg of 2-mercapto-lH-benzimidazole and 
3 67 mg of sodium hydroxide. The obtained mixture was 
stirred at a room temperature for 30 minutes and 
distilled under a reduced pressure to remove the 
ethanol. The obtained residue was chromatographed 
over a silica gel column and eluted with ethyl 
acetate/n-hexane to obtain 2.1 g of the title thio 
ether compound, 

^H-NMR(CDCl3) 5 ; 2. 11 (qu i. J=5. 2Kz, 2H) , 
2.25(s.3H). 3.35(s,3H). 3. 58 (tn. 4H) . 
' 3. 75(t. J=6. 2Hz. 2H), 4. 13(t. J=6. 2H2, 2H). 
4. 38(s..2H). 4, 71(s, 2H). 6. 75 (d. J=:5. THz. 
IH), 7. 1~7. 3(m. 2H). 7. 4 ~7. 6 (m. 2H) . 
8. 32 (d, J=5. 7H2, IH) 

Example 63 

Sodium salt of 2-C4-[:3"{ (2-methoxyethoxy)methoxy}- 
propoxy3-3"methylpyridine-2-yl]methylsulf inyl-lH- 
benzimidazole 

OCHsCHaCHjOCHsOCH^CHsOCHa 

CHa 

Na 0 




- 14 3 - 




1.1 g of 2- C4-C3-{ (2-Inethoxyethoxy)methoxy}- 
propoxyD-3-methylpyridine-2-yl:methylthio-lH-benzimi- 
dazole was dissolved in 80 ml of dichloromethane under 
dehumidif ying to obtain a solution. 544 mg of m- 
chloroperbenzoic acid was added to this solution in 
portions at -40 ''C. The obtained mixture was stirred 
for 30 minutes, followed by the addition of 379 mg of 
triethylamine. The obtained mixture was heated to 
-20 ""C, followed by the addition of 40 ml of a 2N 
aqueous solution of sodium carbonate. The obtained 
mixture was stirred fro 30 minutes and extracted with 
chloroform. The extract was washed with a saturated 
aqueous solution of sodium hydrogencarbonate , dried 
over magnesium sulfate and distilled under a reduced 
pressure to remove the solvent. The obtained residue 
was dissolved in a mixture comprising 24 ml of 0 . IN 
aqueous sodium hydroxide and 40 ml of ethanol. The 
obtained solution was distilled under a reduced 
pressure to remove the solvent, followed by the addi- 
tion of 40 ml of ethanol. The obtained mixture was 
again distilled under a reduced pressure to remove 
the ethanol. The residue was crystallized from 
ethanol/ether to obtain 0.98 g of the title compound. 

»H-NMR(DMS0-d6) d : 2. 02 (qu i. J=6. 2Hz. 2H) . 



- 144 - 




2. 17(s. 3H), 3. 23(s, 3H), 3.49(m, 4H), 3.65 
(t, J=6. 2H2. 2H), 4. 12(t, J=6. 2Hz, 2H), 4.56 
(ABq. J=21. IHz, A v=16. 8H2, 2H), 4. 62(s, 
2H)/ 6.84 ~6. 99(m. 3H), 7.4 ~7. 5(fn, 2H). 
8. 28(d, J=5. 7Hz, IH) 

Preparative Example 2 7 

4" (2-Fluoromethoxy) ethoxy-2 , 3-dimethylpyridine N-oxide 

OCH2CH2OCH2F 




0 



0.4 9 g of sodium hydride was gradually added to 
a solution of 1.0 g of 4- {2-hydroxyethoxy ) -2 , 3- 
dimethylpyridine N-oxide in 40 ml of dimethylf ormamide 
in a nitrogen atmosphere at a room temperature. After 
the stopping of foaming, 1 ml of bromof luoromethane 
was added to the obtained mixture at -50 ^C. The re- 
sulting mixture was gradually heated and stirred at 
15 to 20^*0 for 3 hours. Ethanol was added to the 
resulting mixture to consume excess sodium hydride. 
5 ml of IN aqueous hydrochloric acid was added to the 
mixture and gaseous nitrogen was passed through the 
obtained mixture to expel excess bromof luoromethane . 
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Water was added to the resulting mixture. The obtained 
mixture was extracted with chloroform and the extract 
was dried over magnesium sulfate and distilled under 
a reduced pressure to remove the solvent. The residue 
was chromatographed over a silica gel column and 
eluted with chloroform containing 1 to 5% of methanol 
to obtain 0.6 g of the title compound. 

'H-NMRCCDCU) ^ ; 2. 24(s. 3K). 2.56(s,3K). 
4. 24(m,5H). 5. 3 (d. J=55. 8Hz. 2H) . 6.54 
(d, J=6. 2Hz. IH). 8. 12(d. J=6. 2Hz. IH) 

Preparative Example 28 

4- (2-Fl uoromethoxy)ethoxy-2-hydroxymethyl-3-methyl- 
pyridine 



OCH2CH2OCH2F 



HOCH 



A mixture comprising crude 4- (2-f luoromethoxy ) - 
ethoxy-2 , 3-dimethylpyridine N-oxide prepared from 
6.0 g of crude 4- (2-hydroxyethoxy) -2 , 3-dimethylpyridine 
N-oxide and 40 ml of acetic anhydride was stirred 
under heating at 90 to 100 for 40 minutes and dis- 
tilled under a reduced pressure to remove the acetic 
anhydride. The residue was made weakly basic with a 
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2N aqueous solution of sodium carbonate and extracted 
with chloroform. The extract was dried over magnesium 
sulfate and distilled under a reduced pressure to 
remove the solvent. The obtained residue was dissolved 
in 30 ml of ethanol, followed by the addition of 0.38 
g of sodium hydroxide. The obtained mixture was 
stirred at a room temperature for 30 minutes, made 
weakly basic with a saturated aqueous solution of 
ammonium chloride and extracted with chloroform. The 
extract was dried over magnesium sulfate and distilled 
under a reduced pressure to remove the solvent. The 
residue was chromatographed over a silica gel column 
and eluted with ethyl acetate/n-hexane to obtain 1.2 
g of the title compound as a crystal. 



Preparative Example 2 9 

{4- (2-Fluoromethoxy) ethoxy"3"methylpyridine-2-yl }- 
methyl methanesulf onate 



^H"NMR(CDCl3) 5 ; 2. 06(s, 3H). 4,17(m,4H), 
4. 64(s. 2H). 5. 35(d. J=56. 3Hz. 2H), 6,71 
(d, J=5. 7H2, IH). 8. 30(d. J=5. 7Hz. IH) 



OCH2CH2OCH2F 




II 
0 
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160 mg of methanesulfonyl chloride was dropwise 
added to a solution of 0.2 g of 4- (2-f luoromethoxy) - 
ethoxy-2-hydroxyinethyl-3-methylpyridine and 14 3 mg of 
triethylamine in 10 ml of chloroform under dehximidify- 
ing at -50 °C. The obtained mixture was gradually 
heated to a room temperature, made basic with a 
saturated aqueous solution of sodixim hydrogencarbonate 
and extracted with chloroform. The extract was dried 
over magnesium sulfate and distilled to remove the 
solvent. 0.38 g of the title compound was obtained 
as a crude oil. , 

'H-NMR(CDCl3) 5 ; 2. 30(s. 3H). 3.08(s,3H). 
4. 2(ni, 4H). 5. 4(d. J=55. 8Hz. 2H). 5. 38 (s. 
2H). 6. 84(d. J=6Hz. IH). 8. 36 (d. J=6Hz. IH) 

Example 64 

2" C{4- (2-Fluoromethoxy) ethoxy-3-inethylpyridine-2-yl 
methylthioJ-lH-benzimidazole 



GH 




DCH2CH2OCH2F 



N 
H 



A mixture comprising crude {4- (2-f luoromethoxy) - 
ethoxy-3-methylpyridine-2-yl}methyl methanesulf onate 
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prepared from 0.6 g of 4- (2-f luoromethoxy) ethoxy-2- 
hydroxymethyl-3-methylpyridine , 0.4 2 g of 2-mercapto- 
IH-benzimidazole and 30 ml of ethanol was stirred at 
a room temperature for 30 minutes and distilled under 
a reduced pressure to remove the ethanol. The obtained 
residue was chromatographed over a silica gel column 
and eluted with methanol/ethyl acetate to obtain 0.3 
g of an oily product. 



»H-NMR(C0Cl3) 5 ; 2. 25(s. 3H), 2.98(s,3H). 

4.13(fn.4H). 4.41(s.2H). 5. 33 (d. J=56. 3 
' Hz,2H), 6. 72(d. J=5. 7Hz. IH). 7.1 -7.2 

(m. 2H). 7.4 ~7.6(ra. 2H), 8.32(d. J=5.7 

Hz. IH) 



Example 6 5 

Sodium salt of 2- C{4- (2-f luoromethoxy) ethoxy-3-methyl" 
pyr idine- 2-yl}me thy Isulfiny 13- iH-benz imidazole 



184 mg of m-chloroperbenzoic acid was added in 
portions to a solution of 0.3 g of 2- C {4- (2-f luoro- 
methoxy) ethoxy-3-methylpyridine-2-yl }methylthioD-lH- 




OCH2CH2OCH2F 



Na 0 
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benzimidazole in 30 ml of dichloromethane under stirr- 
ing and dehumidifying at -40 °C. The obtained mixture 
was stirred for 30 minutes, followed by the addition 
of 12 9 mg of triethylamine . The obtained mixture was 
brought to a room temperature, made weakly basic with 
a saturated aqueous solution of sodium hydrogencarbo- 
nate and extracted with chloroform. The extract was 
dried over magnesium sulfate and distilled under a 
reduced pressure to remove the solvent. The obtained 
residue was dissolved in 30 ml of anhydrous tetra- 
hydrofuran in a nitrogen atmosphere to obtain a solu- 
tion. 3 6.2 mg of 60% sodium hydride was added to this 
solution at -20 °C. After the disappearance of foams, 
the obtained mixture was distilled under a reduced 
pressure to remove the tetrahydrof uran. The residue 
was crystallized from anhydrous ether to obtain 260 
mg of the title compound as a crystal. 

>H-NMR(DMS0-d6) d ;2.18(s.3H). 4.14(ni.4H). 
4. 56(ABq. J=13. 2Hz, A v=21. 3Hz. 2H). 5.37 
(d, J = 56. 7Hz, 2H). 6. 8 ~7. 0 (m. 3H) . 7.4- 
7.5(ni. 2H). 8. 29(d. J=5. 3Hz. IH) 

Example 66 

2-1: C4-{2- (lH-Benzimidazol-2-ylthio) ethoxy }-3-methyl- 
pyridine-2-yl3methylthio3-lH-benzimidazole 
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H 



A mixture comprising 1,34 g (0.004 mol) of 
2- C{4- (2-chloroethoxy) -3-methylpyr idine-2-yl }methyl- 
thioD-lH-benzimidazol , 0.53 g (0.0035 mol) of 2- 
mercapto-lH-benzimidazole, 0.17 g (0.004 mol) of 95% 
sodium hydroxide and 30 ml of ethanol was stirred at 
80°C.for 8 hours. After the completion of the reac- 
tion, the reaction mixture was filtered to remove 
inorganic matter. The filtrate was distilled to remove 
the solvent. The residue was purified by silica gel 
column chromatography (ethyl acetate /n-hexane) to 
obtain 1.0 8 g of the title compound as a white crystal. 

'H-NMRCDMSO-ds) 6 ;2.15(s. 3H). 3. 73(t. J= 
7.1H2, 2H), 4. 23(t, J=7. IHz. 2H). 4. 68(s, 
2H). 6.96 ~7. 22(ni. 5H). 7.32-7.54(m. 
4H). 8. 25(d, J=5. 3H2, IH) 

Example 6 7 

Disodium salt of 2- C C4- { 2- ( lH-ben2imida2ol"2-ylsulf inyl ) - 

ethoxy}-3"methylpyridine--2-yl]methylsulfinyl]-lH- 

benz imidazole 
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Na 0 

0.90 g (0.002 mol) of 2- C C4- {2- (iH-benzimidazol- 
2-ylthio) ethoxy }-3-InethYlpyridine-2"yl3methylthioD- 
lH benzimidazole was suspended in 40 ml of dichloro- 
me thane to obtain a suspension. Methanol was added 
to the suspension, until the suspension became trans- 
parent. 0.43 g (0.002 mol) of 80% m-chloroperbenzoic 
acid was added to the resulting mixture in a nitrogen 
atmosphere at -60^*0. The obtained mixture was stirred 
for 0.5 hour. After the completion of the- reaction , 
0.5 g of triethylamine was added to the reaction 
mixture. The obtained mixture was heated to -10 ^^C, 
followed by the addition of 30 ml of a saturated 
aqueous solution of sodium hydrogencarbonate . The 
obtained mixture was stirred at a room temperature 
for 0.5 hour and filtered. The filtrate was extracted 
with 100 ml of dichloromethane thrice. The extract 
was dried over magnesium sulfate and filtered. The 
filtrate was distilled to remove the solvent. 0.14 g 
of the obtained residue was dissolved in O.lN aqueous 
sodium hydroxide, followed by the addition of ethanol. 
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The obtained mixture was distilled to remove the 
solvent. The obtained residue was washed with ether 
to obtain 0.15 g of the title compound as a yellow 
crystal. 

•H-NMRCDMSO-ds) 6 :2. 18(s. 3H). 3.20-3.75 
(tn. 2H). 4. 19-4. 74(ni. 4H), 6. 68 ~7. 08 (m. 
5H). 7.16 -7. 53(ni. 4H). 8. 20 (d. J=6. 2H2. 
IH) 

Example 6 8 

2-CC4-{2" (Benzothianol-2-ylthio) ethoxy }-■3-methyl- 
pyrldine-2"yl3methylthioD-lH-ben2imida2ole 




A mixture comprising 1.34 g (0,004 mol) of 
2-C{4- (2-chloroethoxy) -3"methylpyridine-2-yl}methyl- 
thioD-lH-benzimida2ole , 0,59 g {0*0035 mol) of 2- 
mercaptobenzothiazole , 0.17 g (0.004 mol) of 95% 
sodium hydroxide and 30 ml of ethanol was stirred at 
80**C for 16 hours. After the completion of the reac- 
tion, the reaction mixture was filtered to remove 
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inorganic matter. The filtrate was distilled to 
remove the solvent and the residue was purified by 
silica gel column chromatography (ethyl acetate/n- 
hexane) to obtain 1.2 0 g of the title compound as a 
white crystal, 

^H-NMR(DMS0-d6) ^ 2. 08 (s, 3H) . 3.79(t, J= 
6.2Hz, 2H), 4. 40(t. J=6. 2Hz. 2H), 4, 60(s, 
2H), 6. 88-7. 21(m. 3H), 7, 22 ~7. 50 (m, 4K) , 
7. 68~8. 02(ni. 2H). 8. 16(d. J=6. 2Hz, IH) 

Example 6 9 

Sodium salt of 2- C [4- { 2- (benzothia2ol-2-ylsulf inyl) - 
ethoxy }"3-methylpyridine-2-yl]methylsulf inyl]"lH- 
benz imidazole 




Na 0 



0.93 g (0.002 mol) of 2- C C4- { 2- (benzothia2ol-2- 
ylthio) ethoxy }-3-methylpyridine-2-ylDmethylthioD-lH- 
benzimidazole was suspended in 40 ml of dichloro- 
methane. Methanol was added to the obtained suspension 
until the suspension became transparent. 0,43 g of 
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80% m-chloroperbenzoic acid was added to the resulting 
mixture in a nitrogen atmosphere at -6CC. The ob- 
tained mixture was stirred for 0.5 hour. After the 
completion of the reaction, 0.6 g of triethylamine 
was added to the reaction mixture and the obtained 
mixture was heated to -10 ^C, followed by the addition 
of 30 ml of a saturated aqueous solution of sodium 
hydrogencarbonate. The obtained mixture was stirred 
at a room temperature for 0.5 hour and extracted with 
100 ml of dichloromethane twice. The extract was 
dried over magnesium sulfate and filtered. The 
filtrate was distilled to remove the solvent. 0.8 g 
of the obtained residue was dissolved in 0 . IN aqueous 
sodium hydroxide, followed by the addition of ethanol. 
The obtained mixture was distilled to remove the 
solvent. The obtained residue was washed with ether 
to obtain 0.6 9,g of the title compound. 

^H-NMR(DMSO-ds) 6 ;2. 06(s. 3H). 3.66-4.00 
(ra. 2H), 4. 19-4. 86(fn. 4H). 6. 74-7. 04 (m. 
3H), 7.15 ~7. 54(fn, 4H). 7, 64 ~7. 96 (m. 
2H). 8. 21(d. J=6. 2Hz, IH) 

The following compounds of Examples 70 to 91 were 
prepared in a similar manner to those described above. 
Example 70 
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2 -C{4- (2--Furanylinethylsulf inyl) ethoxy-3-inethylpyrldine- 
2-yl }inethylsulf iny ID- lH"ben2 imidazole 

0 




'K-NMR(DMSO-ds) S ;2.36(s. 3H). 3.0 -3.5 
(tn. 2H). 4.0 ~4. 6(m. 4H), 4. 73(s, 2H). 
6.44(s,2H). 7. 02(d. J=5. 4Hz. IH). 7. 16- 
7.2(tn.2H). 7.28 ~7. 76 (tn. 3H) . 8. 24 (d. J 
=5.4Hz. IH) 

Example 71 

2- C{4- (2- (1 ,1-Dioxothiomorpholino) ) ethoxy-S-methyl- 
pyridine-2-yl}me thy lthio3-lH-benz imidazole 



CH3. X \-/ 




'H-NMR(DMS0-d6) ■ ^ :2. 21(s. 3H). 2. 99(t. J= 
5. 8Hz. 2H). 3. 07(s;8H). 4. 16 (t. J=5. 8Hz. 
2H). 4. 68(s. 2H). 6. 95 (d. J=6. IHz. IH) , 
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/ 



6. 95-7. 2(m. 2H). 7. 3 ~7. 5 (m, 2H) . 8.23 
(d. J=6. IHz. IH) 

Example 7 2 

2"C{3-Methyl-4" ( 2-1116 thylfulfonyl) ethoxy }pyridine-2- 
yl3methylthio-lH-ben2 imidazole 

OCH2CH2SO2CH3 



CH 




/WJJ ♦ HCl 

N 
H 

'H-NMRCDMSO-de) ^ ; 2. 28 (s. 3H) . 3.08(s,3H), 
3. 72(t. J=6. 2Hz. 2H). 3. 66 (t. J=6. 2Hz. 2H) . 
3. 94(s, 2H). 6.8 ~7.6(ra. 7H), 8. 6(d. J= 

•__ 5. 7H2, IH) 

Example 73 

2- [{4- (2-Ethoxycarbonylmethoxy ) ethoxy"3-methylpyridine■ 
2--yl}methylsulf inyl3"lH"benzimidazole 



OCH2CH2OCH2COOCH2CH3 

CH: 




CH2 N 

N 

H 0 
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>H-NMR(DMS0-d6) S ; 1. 2 ( (t, J=7. 2Hz, 3H) . 
2. 16(s. 3H). 3. 76-4. 32 ([n. 8H). 4. 73(s. 
2H). 6. 94(d. J=5. 4Hz. IH). 7.12~7.4(tn. 
2H). 7.5~7.7(tD. 2H). 8. 22 (d, J=5.-4Hz. 
IH) 

Example 7 4 

[ { 4- ( 2-Ethoxycarbony Isulf iny 1 ) ethoxy- 3-inethy Ipyr idine 
2-yl}methylsulf iny 13- IH-benz imidazole 

OCH2CH2SCH2COOCH2CH3 



CH 





N 4' 
H 0 

'H-NMRCDMSO-ds) 5 ; 1. 22 (t. J=7. 2Hz. 3H) . 2.16 
(s, 3H). 3. 16-3. 56(m. 2H). 3. 64-4. 6(ra. 
6H). 4. 76 (s. 2H). 7. 04 (d. J=7Hz. IH) . 7.16 
-7. 24(ra. 2H). 7. 32 -7. 80 (m. 2H) . 8. 24(d. 
J=7Hz. IH) 

Example 7 5 

2- CE3-Methyl-4- { (2-phenylthio) ethoxy }pyridine-2-yl3- 
methylthioJ-lH-benz imidazole 
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OCH2CH2S 
CH3 1 w 





>-S-CH2 N 
N 
H 

'H-NMRCCDCU) 5 ; 2. 08(s. 3K), 3.24(t.J=6.1 
Hz. 2H). 4. 06(t. J=6. IKz. 2H), 4. 38(s. 2H). 
6. 52(£i. J=5. 8Hz, IH). 7. 04~7. 64(ni. lOH). 

8. 23(d. J=5. 8Hz. IH) 

Example 76 

2- [:C3-Methyl-4-{ (2-pyridylthlo) ethoxy }pyrldlne-2-yl3- 
me thy Ithio 3 -IH-benz Imidazole 

CH3. 1 N=/ 





N 

H • 

»H-N}.iR(DMS0-d6) ^ ; 2. 14 (s. 3H) . 3.6(t.J= 
6. IHz, 2H). 4. 32(t. J=6. IKz. 2H). 4. 7 (s. 
2H). 7. 0-7. 8(n). lOK). 8.2 ~8.6(ni.2H) 

Example 77 

2- C [:3-Methyl-4-{ (2-methylsulf inyl) ethoxy }pyridine-2" 
ylDmethylsulf InylJ-lH-benzimidazole 
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OCHsCHaSCHa 

0 





N i 
HO 

'H-NMR(DMS0-d6) d ;2. 16(s. 3H). 2. 64(s. 
3H). 3.16(m.2H). 4.44(tn.2H). 4.78(s, 
2H). 7. 0(d. J=5. 8Hz. IH). 7.4 ~7. 5 (tn. 
2H). 7.5~7.7(ni.2H). 8. 2 (d. J=5. 8Hz. 
IH) 

Example 78 

2- E4"{ (2-Ben2ylthio) ethoxy }-3-methylpyridine"2-yl]■ 
methylthio J-lH-benzimidazole 

OCH2CH2SCH2 



CH 





'H-NMR(DMS0-d6) ^ ; 2. 24 (s, 3H) . 2.84(t,J= 
5. 8Hz. 2H). 4. 18(t. J=5. 8Hz. 2H). 4. 68(s. 
2H). 6. 86(d. J=6. 5Hz. IH). 7.0~7.54(in. 
9H). 8. 23(d. J=6. 5Hz. IH) 

Example 7 9 

2" C{4- (2-Methoxy) propoxy--3-'methylpyridine-2"yl }methyl- 
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sulfonylJ-lH-benzimidazole 




OCH2CH2CH2OCH3 



oc 



H-NMR(DMSO-Qs) 6 : 2. 0 (t, J=7. 5Hz. 2H) . 2.2 
(s. 3H). 3. 28(s. 3H). 3. 5 (t. J=7. 5Hz. 2H). 
4. 09(t. J=7. 5Hz. 2H). 5. 06(s. 2H). 6. 92 (d. 
J=5. 4Hz. IH). 7.35 ~7. 52 (m. 2H). 7. 64- 
7. 8(m.2K). 8. 03(d. J=5. 4Hz. IH) 



Example 80 

5-Methoxy-2- {4- ( 3-niethoxypropoxy) -3-inethylpyridine- 
2-yl}methylthio-lH-benz imidazole 



'H-NMRCCDCU) S ; 
' 1. 92-2. 18(m. 2H). 2.22(s.3H). 3.31(s.3H). 
3. 52(t. J=6. IHz. 2H). 3. 80(s, 3H). 4. 09(t, J 
= 6.1Hz.2H). 4.30(s.2H). 6. 64 -6. 81 (m. 2H) . 



OCH2CH2CH2OCH3 




H 
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6. 97(d. J=2. 2H2. IH). 7. 33 (d, J=8. 5Hz) . 8.25 
(d. J=5. 7Hz, IH) 



Example 81 

5-Methyl-2-{4- ( 3-methoxypropoxy ) -3-methylpyridine-2- 
yl }methylthio-lH-benz imidazole 



K-NMR(C0Cl3) S ] 

1. 94-2. 19(in. 2H). 2. 22(s. 3H). 2. 42(s. 3H). 
3. 31(s. 3H). 3. 52(t. J=6. IHz. 2H). 4. 08(t. J 
= 6. IHz. 2H). 4. 31(s. 2H). 6. 67 (d. J=5. 7Hz. 
IH). 6.80 ~7. OOdn, IH). 7. 15 ~7. 40 (tn. 2H) . 
8. 23(d. J=5. 7Hz. IH) 



2-yl }methylthio-lH-benz imidazole 



DCHaCHzCHzOCHa 




N 
H 



Example 82 




OCHaCHsCHaOCHs 
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'H-NMR(CDCl3). d ; 
1. 95~2. 17'(tn. 2H). 2. 24(s. 3H). 2. 34(s. 6H). 
3. 35(s, 3H). 3. 55(t, J=6. 2Hz. 2H), 4. i2(t. J 
=6.2Hz. 2H). 4. 35(s. 2H). 6. 74 (d. J=5. 7Hz) . 
7. 29(s, 2H). 8,32(d. J=5. 7H2) 



»H-NMR(CDCl3) S ; 
1. 93-2. 18(iD. 2H). 2.25(s.3H). 3.35(s.3H). 
3. 56(t, J=6. 2Hz, 2H). 4. 13(t. J=6. 2Hz, 2H). 
4.36(s.2H). 6. 76(d, J=5. 7Hz, IH). 7.10(dd. 
J=8. 8Hz. 2. 2Hz. IH). 7. 42 (d. J=8. 8Hz. IH). 
7. 50 (d. J=2. 2Hz. IH). 8. 31 (d. J=5. 7Hz. IH) 



Example 84 

2-{ 4- (3-Methoxypropoxy) -3-methylpyridine-2-yl }methyl- 
thio-5-trif luorome thy 1-lH-benz imidazole 



Example 83 





OCH2CH2CH2OCH3 
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OCH,CH=CH,OCH, 

■ H . 



'H-NMR(CDCl3) S ; 
1.92-'2.19(m. 2H). 2.27(s.3H). 3.36(s.3H). 
3.56(t. J=5. 9Hz. 2H). 4. 15 (t. J=6. IHz, 2H) . 
4. 38(s. 2H). 6. 79(d. J=5. 7Hz. IH). 7.23- 
7. 60(fn. 2H). 7. 71(s. IH). 8. 35 (d. J=5. 7Hz. 
IH) 

Example 85 

Sodium salt of 5-meth oxy-2- { 4- (3-methoxvpropoxv) 
methylpyridine-2-vl >ine thvlsulf invl- lH-benzimida^m ^ 

OCHaCHsCHaOCHa 

CHoO 

.Na -0 

'H-NMRCDMSO-de) d ; 
1.84~2. 06(m.2H). 2. 14(s. 3H). 3.25(s.3H). 
3. 49(t. J=6.2Hz. 2H). 3. 72(s. 3H), 4. 09(t. J 
= 6. 2H2. 2H). 4. 53(ABq. J=12. 7Hz. A ..=18. OHz. 
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2H). 6. 54(dd. J=8. 8Hz, 2. 6Hz, IH). 6. 91(d. J 
=5. 7Hz. IH). 7. 00(d. J=2. 6Hz. IH). 7.34(d.J 
= 8. 8Hz, IH). 8. 27(d. J=5. 7Hz, IH) 



Example 86 

Sodium salt of 5-methyl-2- {4- (3-methoxypropoxy) -3- 
methylpyridine-2-yl}methylsulf inyl-lH-benzimidazole 



'H-NMR(DWS0-d6) 6 ; 
1. 84-2. 05 (m. 2H). 2. 14(s. 3H). 2. 37(s. 3H). 
3. 25 (s. 3H) , .3. 48 (t, J=6. 2Hz. 2H) . 4. 09 (t. J 
=6. 2Hz;2H); 4. 53(ABq, J=12. 8Hz. A v=17. 3 
Kz. 2K). 0. 71(dd. J=7. 9Hz. 1. 5Hz. IH). 6.91 
(d. J=5. 7Hz. IH). 7.26(s. IH). 7.35(d. J=7. 9 
Hz, IH). 8. 27(d. J=5. 7Hz. IH) 



Example 87 

Sodium salt of 5 , 6-dimethyl-2-{4- (3-methoxyporpoxy) - 
3-me thy lpyrldine-2-yl}me thy Isulfinyl-lH-benz imidazole 



OCH2CH2CH2OCH3 




Na 0 
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OCH2CH2CH.OCH3 

CH3 

CH3 Na 0 

'H-NMRCDMSO-ds) d ; 
1.82~2.08(tn. 2H). 2.13(s. 3H). 2. 27(s. 6H). 
3. 24(s. 3H). 3. 47(t. J=6. 6H2. 2H). 4. 08(t. J 
= 6. 7Hz. 2H). 4. 54(ABq. J=13. OHz. A v=i9. 8 
HZ.2H). 6. 90(d. J=5. 7Hz. IH). 7. 25(s. 2H). 
8. 26(d. J=5. 7H2. IH) 

Example 88 

Sodium salt of 5-chlor o-2- {4- Q-methoxyproooxv) 
inethylpyridine-2-vl}mei :hylsulfinvl- lH-ben2imid^.r.i^ 

OCH2CH2CH2OCH3 

CH 

CI. 

>-S-CH2''^ll 
Na 0 

'H-NMR(DMSO-ds) d ; 
1. 80-2. 06 (ni. 2H). 2. 13(s, 3H). 3. 25(s, 3H). 

3. 48(t. J=6. 2H2. 2H). 4. 09(t. J=6. 2H2. 2H). 

4. 54(ABq. J=12. 9Hz. A v=l5. 3H2. 2H). 6. 65 
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~6. 92(fn, 2H) . 7. 25 ~7. 50 (m. 2H) , 8, 27(d, J 
= 5. 3H2) 



Example 89 

Sodium salt of 2-{4- (3-methoxypropoxy) "3-methyl- 



p yridine-2"yl}methylsulf inyl-5-trif luoromethyl-lH- 
benz imidazole 



Na 0 




OCHsCHsCHsOCHa 



'H-NMRCDMSO-de) 5 ; 
1. 84-2. 06 (in, 2H). 2.14(s, 3H). 3. 25(s. 3H). 

3. 48(t. J=6. 2Hz. 2H). 4. 09(t. J=6. IHz. 2H). 

4. 56(ABq. J=13, 2Hz, A u=U, 5Hz. 2H). 6. 92 
(d. J=5. 3Hz. IH). 7. 01-7. 22(ni. IH). 7.45- 
7. 82([n. 2H), 8. 21 (d. J=5. 3Hz. IH) 



Example 90 

2-{4- (3-Methoxypropoxy) -5-methylpyridine-2-yl}- 
methylthio-lH-benz imidazole 
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OCHsCHaCHaOCHs 



S-CHj 



'H-NURCCDCla) 6 ] 
1. 90~2.24(ni. 2H). 2. 16(s. 3H). 3. 31(s. 3H). 

3. 51 (t. J=6. 2Hz, 2K). 4. 08 (t. J=6. 2Hz. 2H), 

4. 22(s. 2H), 6. 74(s. IH). 6. 99 ~7. 22 (m. 2H) . 
7. 32~7. 58(ro. 2H). 8. 16(s. IH) 



pyridine- 2-yl}methylsulfinyl-lH-ben2 imidazole 

OCH2CH2CH2OCH3 



Na 0 

•H-NMR(DMSO-ds) d ; 
1. 56 -1. 87 (m. 2H). 2.00(s.3H). 3.16(s.3H). 
3. 20-3. 72(m. 4H). 6. 16 ~6. 60 (m. 2H) . 6.49 
(s. IH). 6. 68 -6. 92 (0). 2H). 7.28~7.50(m. 
2H). 8. i3(s. IH) 



Example 91 



Sodium salt of 2- { 4- ( 3-methoxypropoxy ) -S-methyl- 
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Example 92 

2- {4- ( 3-MethQxypropoxy) -3-methylpyridine-2-yl}" 
methyl thio-benzot-hiazole 

OCH2CH2CH2OCH3 

CH3 

A mixture comprising 0.8 g of 2-chloromethyl-4- 
(3-methoxypropoxy ) - 3-methylpyridine hydrochloride , 
0.5 g of 2-mercaptobenzothiazole , 0.36 g of sodium 
hydroxide and 30. ml of ethanol was stirred at a room 
temperature for 6 hours and distilled under a reduced 
pressure to remove the ethanol. The residue was 
purified by silica gel column chromatography to obtain 
0.85 g of the title compound as a pale yellow crystal. 
^H-NMR(CDCl3) S ; 

1. 9 ~2. 2(m, 2H). 2. 30(s. 3H), 3.35(s, 3H). 

3. 56(t. J=6. IHz, 2H). 4. 10(t, J=6. IH2, 2H), 

4. 81(s. 2H), 6, 70(d, J=:5. 7H2, IH), 7. 1 ~ 
7.5(rn,2H). 7. 5 ~7. 9 (m, 2H) , 8.29(d.J=5.7 
Hz. IH) 




Example 93 

2- {4- ( 3-Methoxypropoxy) "3-methylpyridine"2-yl}methyl- 



sulf inylbenzothiazole 



OCH2CH2CH20CH3 




0 



0.6 g of 2-{4- (3"inethoxypropoxy) -3-Inethylpyridine- 
2-yl }methylthiobenzothiazole was dissolved in 20 ml 
of dichloromethane to obtain a solution. 0.36 g of 
80% m-chloroperbenzoic acid was added to the solution 
at -45 ''C. After one hour, 0.34 g of triethylamine 
and 30 ml of a saturated aqueous solution of sodium 
hydrogencarbonate were added to the obtained mixture. 
The resulting mixture was stirred at a room temper- 
ature for 30 minutes. The dichloromethane layer was 
separated, washed with a saturated aqueous solution 
of sodium hydrogencarbonate twice, dried over magnesium 
sulfate and filtered. The filtrate was concentrated 
to obtain a residue. This residue was purified by 
silica gel column chromatography to obtain 0.17 g of 
the title compound as a white crystal. 
'H-NMR(CDCl3) S ; 
1. 95-2. 18(fn. 2H). 2.20(s,3H), 3.34(s.3H). 

3. 54(t. J=6. IH2, 2H), 4, 10(t. J=6, IHz. 2H), 

4, 67 (s, 2H), 6. 71 (d, J=5. 7H2, IH), 7. 40-7. 0 



- 17 0 - 



(m. 2H). 7. 92-8. 20 (rD. 2H). 8. 25 (d. J=5. 7Hz. 
IH) 

Example 94 

2- { 4- ( 3-Methoxypropoxy ) -3-methylpyridine-2-yl }- 
me thy lthio-1-me thy Ibenz imidazole 

OCH.CKsCHsOCHs 

I 

CHs 

0.5 g of 2-{4- (3-hydroxypropoxy) -3-methylpyridine- 
2-yl}methylthio-lH-ben2imidazole was dissolved in 30 
ml of dimethyl formamide to obtain a solution. 0.24 g 
of 60% sodium hydride was added to the solution at 
O^C. The obtained mixture was stirred at 40°C for 
one hour and cooled again to O^C, followed by the 
addition of 0.5 g of methyl iodide. The obtained 
mixture was stirred at a room temperature for 3 hours. 
Then, a saturated aqueous solution of ammonium chloride 
was added to the resulting mixture to stop the reac- 
tion. The reaction mixture was distilled under a 
reduced pressure to remove the solvent and the residue 
was purified by silica gel column, chromatography to 
obtain 0.3 g of the title compound as a pale yellow 
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crystal. 

'H-NMR(CDCl3) S : 
1. 95-2, 21(tn. 2H). 2.30(s.3H). 3.35(s.3H). 
3. 54(t, J=6. 2Hz. 2H). 3.67(s.3H), 4.10(t.J 
=6. 2Hz. 2H). 4. 80(s. 2H), 6. 68 (d. J=5. 7Hz. 
IH). 7.16 ~7. 30(ni. 3H). 7. 57 ~7. 80 (m. IH) . 
8. 29(d. J=5. 7Hz, IH) 

Example 95 

2- {4- (3-Methoxypropoxy) -3-Ine■t:hylpyridine-2-yl}methyl- 
sulf inyl-.l-methylbenzimidazole 

OCH2CH2CH2OCH3 
CH3 I 

I 0 

CH3 

0.25 g of 2-{4- (3-inethoxypropoxy) -3-methyl- 
pyridine-2-yl }methy Ithio-l-methylbenzimidazole was 
dissolved in 20 ml of dichloromethane to obtain a 
solution. 0.18 g of 80% m-chloroperbenzoic acid was 
added to the solution at -50 The obtained mixture 
was stirred for one hour, followed by the addition of 
0.14 g of triethylamine and 20 ml of a saturated 
aqueous solution of sodium hydrogencarbonate . The 
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obtained mixture was stirred at a room temperature 
for one hour. The dichloromethane layer was separated, 
washed with a saturated aqueous solution of. sodium 
hydrogencarbonate twice, dried over magnesium sulfate 
and filtered. The filtrate was concentrated to obtain 
a residue. This residue was purified by silica gel 
column chromatography to obtain 0.12 g of the title 
compound as a pale yellow crystal. 



^H-NMR(CDCl3) S ; 

1. 98-2. 12(ni. 2H). 2.22(s,3H). 3.33(s,3H). 

3. 53(t. J=6. 2Kz. 2H), 3.98(s. 3H), 4. 06(t,J 
= 6. 2Hz. 2H), 4. 96(s,2H). 6, 65 (d. J=5. THz, 
IH). 7,25 ~7. 40(n), 3H), 7. 75 ~7, 87 (m. IH) , 
8. 15(d. J=5. 7Hz, IH) 



Example 96 

l-Ethoxycarbonyl"2- {4- ( 3-methylpropoxy ) -3-methyl- 
pyridine-2-yl }methylthiobenz imidazole 



0.8 g of 2- {4- (3-methoxypropoxy ) -3-methylpyridine- 



DCH2CH2CH2OCH3 




CO2CH2CH3 
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4 s 




2-yl}methylthio-lH-ben2imida2ole was dissolved in 10 
ml of dimethylformamide to obtain a solution. 0.23 
g of 6 0% sodium hydride was added to this solution at 
0°C. The obtained mixture was stirred for 15 minutes. 
0.4 g of ethyl chlorocarbonate was dropwise added to 
the resulting mixture at O^C. The obtained mixture 
was stirred at a room temperature for one hour. A 
saturated aqueous solution of ammonium chloride was 
added to the resulting mixture to stop the reaction. 
The reaction mixture was extracted with chloroform. 
The extract was dried over magnesium sulfate and 
filtered. The filtrate was concentrated to obtain a 
residue. This residue wa*s purified by silica gel 
column chromatography to obtain 0.82 g of the title 
compound as a white crystal. 

^H-NMRCCDCld) S ; 

L 50(t, J=7. OHz, 3H). 1. 95~2. 20(m, 2H). 
2. 32(s, 3H), 3. 36(s, 3H). 3. 56 (t. J=6. 2H2, 
2H), 4. 10(t. J=6. 2H2. 2H). 4. 54 (q. J=7. OHz. 
.2H), 4. 77(51 2H), 6. 69 (d, J=5. 7H2, IH) , 7.1 
-7.4(01. 2H), 7.4-7.7(fD;lH). 7. 7 ~7. 95.(fn, 
IH), 8. 30(d, J=5. 7Hz. IH) 

Example 97 
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l-Ethoxycarbonyl-2- {4- (3-methoxypropoxy) "3"I^ethyl- 
pyridine"2-yl }methylsulf inylbenzimidazole 



0.6 g of l-ethoxycarbonyl-2-{4- (3-methoxypropoxy) " 
3-methylpyridine-2-yl}inethylthiobenziTnida2ole was dis- 
solved in 20 ml of dichloromethane to obtain a solu- 
tion. 0.4 g of m-chloroperbenzoic acid was added to 
the solution at -4 5'*C. After one hour , 0 . 3 g of tri- 
ethylamine and 20 ml of a saturated aqueous solution 
of sodium hydrogencarbonate were added to the result- 
ing mixture. The obtained mixture was stirred at a 
room temperature for 30 minutes. The dichloromethane 
layer was separated, washed with a saturated aqueous 
solution of sodium hydrogencarbonate twice, dried 
over magnesium sulfate and filtered. The filtrate 
was concentrated to obtain a residue. This residue 
was purified by silica gel column chromatography to 
obtain 0.21 g of the title compound as a yellow oil. 



OCH2CH2CH2OCH3 




CO2CH2CH3 



^H-NMR(CDCl3) d ; 
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1.54(t.J=7.0Hz. 3H). 1. 99-2. 20 (m, 2H). 
2.30(s.3H). 3.35(s.3H). 3. 55 (t. J=6. 2Hz. 
2H). 4.06(t. J=6.2H2.2H). 4. 61 (q. J=7. OHz. 
2H). 4. 74(ABq. J=12.8Hz. A v=8.6Hz.2H). 
6. 60(d.J=5.7Hz. IH). 7.3 ~7. 5(ni.2H), 7.7 
~8. 0(01, 2H), 8. 03(d.J=5. 7HZ.1H) 
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